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THE  HUMAN   FOOT. 


Of  the  two  feet  with  which  man  is  endowed,  each  may  be 
regarded  as  the  counterpart  of  the  other,  in  every  respect 
corresponding-.  It  is,  however,  impossible  to  understand  the 
feet,  from  whatever  point  of  view  they  be  regarded,  unless  w^e 
consider  them  in  combination. 

I  might  have  chosen  The  Human  Feet  for  my  title,  but  it 
would,  possibly,  have  conveyed  an  impression  that  the  varie- 
ties of  human  feet  would  be  discussed,  which  would  be  foreign 
to  my  purpose.  We  are  concerned  with  elements  and  char- 
acters common  to  the  feet  of  mankind  in  general,  or,  at  least, 
to  all  of  the  higher  races.  Little  reference  will  be  made  to 
differences  in  type  or.  in  details  as  found  in  the  feet  of  different 
races  or  of  individual  persons. 

The  two  feet  are  perfectly  symmetrical;  a  description  of 
the  right  foot  would  serve  equally  well  for  the  left,  by  the 
mere  change  of  words  having  references  to  the  inner  and 
outer  sides  in  relation  to  a  line  between  the  two.  Each  fulfils 
a  precisely  corresponding  purpose  in  respect  of  the  two  sides 
of  the  bod^',  and  each  is  necessary  to  the  other  in  completing 
the  support  afforded  by  the  two  together.  Thus,  each,  in  re- 
lation to  its  fellow,  is  the  complement  as  well  as  the  counter- 
part. On  the  other  hand  there  is  a  marked  difference  between 
the  two  sides  of  either  one,  taken  singly,  and  it  is  most  impor- 
tant that  they  who  seek  to  understand  the  mechanism  of  the 
foot  should  fully  realize  the  utter  absence  of  symmetry  between 
the  inner  and  the  outer  side.  It  is  for  the  purpose  of  assisting 
in  this  that  Fig.  3,  PI.  1,  Fig.  9,  PL  3,  Fig.  16,  PI.  5,  and  Figs.  20, 
21,  PI.  7,  are  given  in  duplicate  form.  One  derives  a  ver3'  differ- 
ent impression  on  regarding  the  contour  of  a  foot,  however 
beautiful,  if  it  be  seen  singly  or  in  combination  with  its  fellow. 
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Take,  for  instance,  the  outline  of  the  sole  as  left  Ik.  the  foot- 
print of  a  naked  foot.  It  is  unmeaning-,  not  to  say  awkward- 
looking,  and  can  hardly  strike  one  as  elegant  at  all.  But  if 
we  look  at  the  two  tog-ether,  as  shown  in  Fig.  20,  PI.  7,  we  see 
at  once  how  the  outer  line  of  one  gracefully  falls  into  the  cor- 
responding line  of  the  other;  and  a  single  foot-print,  when 
next  seen,  leaves  a  inental  impression  far  more  favorable,  be- 
cause it  is  associated  with  the  fellow-foot  necessary  to  com- 
plete the  figure.  In  form,  then,  each  is  the  complement  as 
well  as  the  counterpart  of  the  other.  But  this  is  not  all;  the 
two  sides  differ  materially  in  structure  and  in  function,  as  well 
as  in  form.  Nor  can  we  determine  the  true  principles  on  which 
foot-clothing  should  be  made,  with  due  regard  either  to  com- 
fort and  utility  or  to  artistic  effect,  unless  the  elementary 
facts  that  the  two  sides  are  not  symmetrical,  and  that  each 
foot  is  the  complement  of  the  other,  be  kept  constantly  in 
view.  The  two  sides  of  any  form  of  foot-clothing  should  not 
be  made  to  match ;  the  real  beauty  lies  in  the  well-marked 
difference  which  is  essential  to  utility,  and  this  should  be 
expressed  rather  than  effaced  in  the  clothing. 

It  is  from  these  four  points  of  view — Form,  Structure,  Func- 
tion, and  Clothing — that  the  human  feet  will  be  considered. 
How  closely  the^^  are  all  four  connected  together  and  bound 
up  in  each  other  will  appear  as  we  proceed. 

Feet  are  too  commonly  regarded,  or  at  any  rate  treated, 
as  if  they  were  pedestals  or  plinths  on  which  the  legs,  as  pil- 
lars, rest  in  standing.  Their  great  complexity  of  structure 
and  the  great  variety  of  movement  of  which  they  are  capable 
would  seem  to  forbid  any  such  idea;  but  if  it  be  permissible 
to  regard  them  in  such  an  aspect  at  all,  it  must  be  not  as  two 
pedestals  or  plinths,  but  as  the  two  halves  of  one  divided,  and 
the  divisions  separated.  A  front  view  or  elevation,  as  seen  in 
Fig.  21,  PI.  7,  would,  if  represented  in  diagram,  be  like  Fig.  22 
rather  than  like  Fig.  23. 

In  the  one  there  is  expansion  on  both  sides;  in  the  other  on 
the  outer  side  onl^'.  But  if  the  hinder  part  of  the  foot  be 
taken,  as  shown  in  a  section  through  the  ankle  (Fig.  16,  PI.  5), 
there  is  no  lateral  expansion  at  all.  This  is  entirely  in  front, 
and,  as  shown  in  Fig.  21,  PI.  7,  is  confined  to  the  outer  side.  In 
the  front,  or  expanded  part,  of  each  foot  the  inner  margin  is  or 
should  be  straight,  while  the  outer  margin  describes  a  bold 
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curve.  The  straig-ht  inner  margin  is  nearly  in  line  with  that 
of  the  heel,  the  two  sides  of  which,  fairly  parallel,  are  directed 
forward,  or  rather,  very  slightly  outward.  All  this  is  seen  in 
PI.  7,  where,  in  Fig-.  '21,  the  outer  parts  of  the  feet  have  some- 
what the  appearance  of  being-  tacked  on  to  the  rest  of  the 
foot.  Tliis  appearance  is  still  more  manifest  in  the  skeleton, 
as  seen  in  PI.  1.  A  line  drawn  from  A  to  B  passes  on  the 
outer  side  of  the  third  toe  through  the  foot  and  along-  the 
outer  side  of  the  heel  bone.  This  cuts  off  the  two  outer  toes 
with  the  part  of  the  foot  behind  them  and  in  front  of  the  heel. 
The  area  cut  off  by  this  line  forms  a  kind  of  set-off  in  the 
g-round-plan  outside  the  main  structure  inclosed  between  it 
and  the  inner  margin.  Across  the  line  of  separation  only  one 
bone  (the  cuboid)  projects,  and  this  serves  to  connect  the  two 


Fig.  22. 


Fig.  23. 


Figs.  22,  23.— Marking  the  Difference  between  Two  Halves  of  a  Single  Plinth,  and  Two 
Whole  Plinths. 


outer  toes  with  the  part  receiving-  the  downward  pressure  of 
the  body.  The  outer  side  of  each  foot  does,  in  reality,  act  as 
a  kind  of  buttress  to  the  main  structure.  No  such  influence 
is  needed  on  the  inner  side;  an  equivalent  is  more  than  sup- 
plied by  the  other  foot.  Here  is  a  striking-  illustration  of  the 
statement  that  the  one  foot  is  the  complement  as  well  as  the 
counterpart  of  the  other. 

The  prominences  which  the  expansion  of  the  leg-  bones  forms 
at  the  ankle  should  here  be  noted,  and  the  observation  made 
that  the  outer  is  narrower,  that  it  comes  lower  down  and  that 
it  is  sitaated  farther  back  than  the  one  on  the  inner  side.  The 
inner  margin  differs  from  the  outer  in  greater  height  as  well 
as  in  absence  of  lateral  expansion.  This,  however,  is  not  at- 
tended with  fully  corresponding  increase  of  thickness.  In 
great  part  the  inner  margin  is  raised  up  as  well  as  thickened, 
so  that  a  hollow  is  left  beneath  from  the  lieel  to  the  base  or 
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root  of  the  great  toe.  An  arch  is  thus  formed,  visible  ov\j  on 
the  inner  side  of  the  foot.  Tlie  posterior  pillar  consists  of  the 
projecting-  heel,  which  abuts  on  the  ground  without  lateral 
expansion  on  the  ground  line.  The  anterior  pillar,  formed  by 
the  heads  of  the  metatarsal  bones  (Fig.  11,  PI.  4),  is  unevenly 
extended  on  the  ground  line  by  the  varying  length  of  the  toes. 
This  expansion  on  the  ground  line  is  most  solid  and  most  ex- 
tended in  a  line  with  the  inner  margin  of  the  foot,  where  it  is 
formed  b^^  the  specially  developed  great  toe.  The  heel,  the 
arch,  the  great  toe,  and  the  straight  inner  margin  contrasting 
with  the  curve  on  the  outer  side,  are  striking  characteristics 
of  the  human  foot. 

The  same  figure  (PL  4)  shows  how  ver^^  deep  the  hollow 
beneath  the  sole  on  the  inner  side  would  be  if  everything  but 
the  bones  were  removed,  and  how  very  shallow  it  is  on  the 
other  side.  In  fact,  the  hollow  parts  of  the  two  feet  form  the 
two  halves  of  a  dome,  which,  however,  is  shaped  somewhat 
irregularly.  The  vault  is  more  expanded  in  the  longitudinal 
than  in  the  transverse  diameter,  and  the  longitudinal  diameter 
more  extended  in  the  anterior  than  in  the  posterior  direction. 
The  outer  expansion,  as  seen  in  the  drawing,  touches  the 
ground  along  a  part  of  its  margin  only,  the  part  formed  by 
the  heads  of  the  metatarsal  bones  at  the  roots  of  the  five 
toes;  but,  when  the  sole  is  filled  up  and  the  bones  are  covered 
with  their  usual  covering  of  soft  tissues,  it  is  only  in  very 
highly  arched  feet  that  any  opening  is  left  beneath.  Thus  the 
dome-shaped  character  of  the  two  feet,  taken  together,  is 
made  even  more  complete,  if  less  conspicuous,  when  the  foot 
is  in  the  ordinary  condition  than  it  is  in  the  skeleton.  The 
extent  and  form  of  the  area  which,  when  the  two  feet  are  close 
together  in  standing,  is  not  pressed  upon  but  covered  in  by  a 
dome  or  bell-shaped  covering,  is  seen  in  Fig.  20,  PI.  7. 

The  inner  margin  of  these  semi-domes  will  be  the  subject 
of  frec^uent  reference.  Each  forms  the  visible  portion  of  the 
arch  already  mentioned,  which  is  not  on\y  a  striking  feature 
but  plaj^s  a  most  important  part  in  the  mechanism  of  the 
foot.  Formed  by  a  rising  of  the  sole  or  planta,  it  is  frequently 
called  the  plantar  arch ;  sometimes  from  the  fact  that  it  con- 
sists mainly  of  the  bones  of  the  tarsus  (the  name  applied  to 
the  bones  collectively  forming  the  body  of  the  foot  or  instep) 
it  is  spoken  of  as  the  tarsal  arch.    This  structure  has  been 
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regarded  as  a  weak  point  in  the  construction  of  the  human 
body;  an  eminent  surgeon,  distinguished  as  a  practical  and 
philosophical  anatomist,  speaks  of  it  as  one  of  nature's  hardest 
tasks  to  make  and  maintain  well  and  strong.  I  do  not  concur 
in  that  view;  my  contention  for  many  years  has  been  that, 
given  fair  play  to  the  functions  of  the  foot,  the  arch  will,  even 
in  respect  of  provision  against  deformity,  bear  comparison 
with  any  structure  in  the  body.  Taking  the  astragalus  (PI.  1 
and  4),  on  which  the  legs  directly  rest,  as  the  key-stone,  the 
posterior  division  is  composed  of  one  bone  only,  and  the  down- 
ward pressure  from  the  leg  is  transmitted  through  it  to  the 
ground  while  the  bone  is  inclined  at  a  slightly  diverging  angle. 
Thus  the  maintenance  of  the  structure  in  this  part  presents 
no  great  difficulty;  it  is  the  part  anterior  to  the  astragalus 
where  the  weakness  is  most  apparent.  A  failure  or  sinking  of 
it  causes  the  ankles  to  topple  over,  as  often  seen  in  weaklj^ 
children,  the  condition  being  well  known  as  "  weak  ankles."  A 
still  greater  sinking  constitutes  flat-foot. 

The  object  for  which  the  arch  of  the  foot  exists  is  generally 
stated  to  be  that  of  giving  elasticity  by  yielding  to  pressure. 
It  is  supposed  to  afford  something  of  the  up-and-down  move- 
ment of  a  carriage  spring,  but  this  element,  although  some- 
times very  useful,  is  very  much  over-rated.  Elasticity  of  tread 
depends  on  a  very  different  cause.  The  best  feet  have  the  arch 
the  most  rigid  and  unyielding.  Special  provision,  to  be  here- 
after described,  is  made  to  prevent  the  arch  from  yielding  in 
active  exercise,  and  in  good  feet  it  gives  way  but  little,  even 
in  standing,  provided  it  be  for  a  moderate  period  only.  Such 
elastic  property  as  it  possesses  would  be  beneficial  in  breaking" 
the  shock  of  a  fall  from  a  height,  if  the  weight  should  come 
directlj'  on  the  foot  rather  than  on  the  toes,  as  it  ought  to  do; 
but  the  main  purpose  which  the  arch  serves  is,  in  my  view, 
that  room  is  provided  in  the  hollow  for  A-arious  important 
parts,  including  blood-vessels,  nerves,  and  a  number  of  small 
muscles,  which  are  thus  preserved  from  the  injurious  influence 
which  the  weight  of  the  body  pressing  them  against  the 
ground  would  occasion.  The  injurious  effects  of  such  pressure, 
when  the  arch  has  sunk  and  flat-foot  has  resulted,  will  be 
be  seen  when  that  deformity  is  explained. 

If  to  the  description  given  it  be  added  that  the  legs  which 
rest  on  the  arch,  that  is  to  say,  on  the  inner  sides  of  the  sec- 
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tions  of  the  divided  dome,  have  the  hnes  of  downward  pressure 
directed  inward  toward  the  margin  of  eacli  section  rather  than 
outward  toward  the  circumference  of  the  dome,  and  that 
these  semi-domes  are  constructed  of  yielding-  material,  the 
statement  may  well  lead  one  to  exclaim  that  bad  construc- 
tion, from  a  mechanical  point  of  view,  could  not  be  more  forci- 
bly illustrated.  And  yet  such  a  description  would  be  strictly 
true  of  the  structure  before  us;  the  weakness  is,  however,  ap- 
parent only.  Such  disposition  to  yield  as  there  is  exists  for 
very  good  reasons,  and  the  provisions  against  undue  jaelding 
are  as  complete  as  could  be  desired. 

The  foot  is  arched  not  onl}^  in  the  longitudinal  but  also  in 
the  transverse  direction.  Fig.  3,  PI.  1,  is  more  than  a  diagram ; 
it  accuratel^^  represents  in  outline  a  transverse  section  of  the 
bones  in  about  the  middle  of  the  foot,  passing  in  an  oblique 
direction  through  the  three  cuneiform  and  the  cuboid  bones. 
It  will  be  seen  that  while  each  foot  forms  in  itself  a  transverse 
arch,  the  two,  if  joined  together,  would  also  constitute  an  arch. 
This  figure  gives  another  illustration  in  support  of  the  state- 
ment that  one  foot  is  the  complement  as  well  as  the  counterpart 
of  the  other.  The  transverse  arch,  thus  represented,  can  have 
but  little  of  this  supposed  carriage-spring  action,  being  un- 
supported by  any  solid  bearing  at  either  end.  It  must,  how- 
ever, be  obvious  that  blood-vessels  and  nerves  lying  in  the 
hollow  are  much  better  protected  from  injury  than  if  the 
bones  presented  a  plane  surface  from  side  to  side.  The  con- 
tour indicated  by  the  bones  of  the  transverse  arch,  as  seen  in 
this  figure,  is  not  that  seen  in  the  foot.  On  the  outer  side  of 
the  slope  rests  the  flesh}^  mass  formed  b^^  the  extensor  brevis 
digitorum  muscle  (Fig.  15,  PI.  5),  which  gives  a  roundness  of 
outline  to  the  well-developed  foot.  The  well-known  cast  of 
the  Venus  di  Medici  has  this  feature  very  strongly  marked, 
a  little  too  strongly,  as  I  think,  for  a  foot  which  has  little  to 
suggest  muscular  vigor.  This  muscle  lies  on  the  top  of  the 
foot,  free  from  injury  by  pressure  in  walking  or  standing. 
The  more  complex  arrangement  of  muscles  in  the  sole  require 
the  longitudinal  arch  to  protect  them.  The  xe^ry  existence  of 
this  arch  suggests  the  fact  that  the  weight  of  the  body  falls 
on  the  two  abutments,  the  heel  and  the  expanded  front  part 
of  the  sole.  The  t^vo  parts  do  not,  however,  serve  precisely 
similar  purposes.    We  rest  on  the  heel,  but  we  tread  on  the 
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front  part.  This  latter,  on  which  the  weight  of  the  body  falls 
when  the  heel  is  upraised,  is,  therefore,  convenientl}-  called  the 
tread  of  the  foot. 

Much  of  the  difficulty  which  is  felt  in  any  attempt  to  de- 
scribe the  form  of  the  foot  is  due  to  the  circumstance  that  it 
has  no  well-defined  dividing  lines;  there  is  certainly  no  middle 
line.  It  will  be  seen  hereafter  that  there  is  some  reason  for 
regarding  the  middle  line  of  the  second  toe  as,  functionally, 
the  middle  one,  but  there  is  nothing  in  the  visible  form  to  mark 
this.  Professor  Meyer,  of  Zurich,  more  than  thirty  years  ago, 
pointed  out  the  important  fact  that,  in  a  natural,  healthy  foot 
the  middle  line  of  the  great  toe  continued  backward  passes 
through  a  central  point  in  the  heel.  He  might,  I  think,  have 
gone  further,  and  said  that  all  the  toes  radiate  from  that 
centre.  This  line,  Avhich  should  always  be  called  Meyer's  line, 
is  shown  in  Fig.  20,  PI.  7.  This  plate  is  taken  from  a  foot-print 
made  by  a  foot,  the  sole  of  which  had  been  covered  with 
printer's  ink,  and  drawn  in  duplicate.  The  subject  was  a  boy 
of  eleven,  whose  feet  I  know  to  have  been  preserved  from  in- 
jury by  boots. 

Meyer's  line  being  on  the  sole  is  not,  under  ordinary  condi- 
tions, visible,  but,  more  than  this,  it  has  no  surface  mark  to 
indicate  its  position.  If,  however,  we  continue  the  middle  of 
the  great  toe  on  the  upper  surface  backward  to  the  ankle, 
we  find  that  it  runs  along  the  highest  part  of  the  foot;  it 
runs,  in  fact,  along  the  crest  of  the  ridge.  Here  we  have 
something  tangible,  visible.  This  is  a  line  to  which  reference 
may  be  made  in  studying  the  contour  of  the  foot.  It  is  shown 
by  a  black  tracing  in  Fig.  21,  PI.  7,  which  is  taken  from  a  photo- 
graph of  the  same  feet  as  those  which  gave  the  foot-prints  in 
the  adjoining  figure.  It  indicates  the  course  of  the  long  ex- 
tensor tendon  of  the  great  toe,  just  as  Meyer's  line  follows  the 
course  of  the  long  fiexor. 

This  line,  seen  upon  the  upper  surface,  but  having  its  coun- 
terpart in  the  sole,  marks,  as  we  shall  presently  find,  the  prin- 
cipal line  of  action  in  the  foot.  I  therefore  rega  rd  the  visible 
representative  on  the  upper  surface  as  the  leading  line  of  the 
foot,  and  propose  to  call  it  so.  To  so  designate  that  which 
really  marks  the  line  of  the  great  toe  will  serve  to  stamp  the 
essential  difference  which  exists,  visibly,  structurally,  and 
functionally,  between  the  great  and  the  smaller  toes.     The 
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crest  or  ridge  along'  which  the  leading-  line  runs  soon  ceases 
to  be  marked,  and  in  front  of  the  ankle  is  entirely  lost.  It 
can,  however,  be  traced  by  forcibly  lifting-  up  the  g-reat  toe 
and  feeling-  for  the  tendon  going-  down  to  it. 

This  line  must  not  be  confounded  with  another  visible  on  the 
inner  side  of  the  leg,  and  running  down  to  the  foot.  This  latter 
is  very  distinctly  seen  and  felt  when  the  foot  is  forcibl}^  bent 
or  flexed  on  the  leg,  as  shown  in  Fig.  24.  It  marks  the  course 
of  the  tendon  of  a  muscle  (tibialis  anticus  Fig.  8,  PL  3),  and 


Fig.  24.— Showing  Extreme  Range  of  Flexion  Upward  and  of  Extension  Downward.    The 
lower  of  the  two  short  lines  marks  the  creasingi  point  on  the  back  of  the  foot. 

the  point  of  insertion  into  the  inner  margin  of  the  foot  is,  one 
of  some  importance  to  note,  first,  because  it  is  a  point  alwaj^s 
to  be  found,  and  secondlj^  because  it  marks  a  line  across  the 
foot  where  a  crease  or  bend  must  occur  in  any  form  of  foot 
clothing.  I  propose,  for  the  sake  of  a  name,  to  call  it  the 
creasing  point. 

The  inner  margin  of  a  good  foot  shows  a  well-marked  line, 
that  of  the  arch,  but  this,  even  in  a  healthy  well-formed  foot 
is  liable  to  vary  according  to  position.  Figs.  25  and  26  mark 
this.     They  are  copied  from  photographs,  taken  at  the  same 
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time,  of  the  same  foot,  as  shown  on  PI.  7,  the  black  hne  being: 
previously  marked  on  the  skin.  The  only  difference  made  was 
that  which  is  shown.  In  the  fii^t  the  foot  was  resting-  on  the 
g-round,  bearing-  the  weight  of  the  body;  in  Fig-.  26  the  body 
was  raised  to  tip-toe,  still  supported  on  the  one  foot.  The  two 
photographs  were  taken  one  directly  after  the  other,  and  the 
drawing's  are  faithful  representations  of  the  change  in  the 
curved  line  due  to  the  change  of  position  alone.  This  curve 
line  is  also  found  to  var3^  according  as  the  feet  are  turned 
outward  or  the  toes  inclined  toward  those  of  the  opposite  foot. 

Before  the  changes  of  contour  and  the  movements  on  which 
they  depend  can  be  understood,  it  is  necessary  to  realize  the 
Position  of  Rest — the  position  to  which  the  foot  always  tends 
in  repose,  and  which  it  instinctively  seeks  when  in  pain.  This 
I  have  elsewhere  described,^  with  reference  to  every  part  of 
the  body,  as  one  of  the  least  stretching-  of  the  ligaments  which 
bind  the  bones  together,  and  most  even  adaptation  of  the  joint 
surfaces  to  each  other — of  least  tension  and  least  pressure. 
This  is  always  found  in  a  mean  between  the  extremes  of 
motion.  Thus,  as  regards  the  ankle,  we  might  be  quite  sure 
that  it  would  not  be  in  the  position  of  the  foot,  as  g-iven  in  Fig-. 
24;  nor  would  it  be  when  the  foot  is  fully  extended.  The  pre- 
sumption is  that  it  will  be  not  far  from  a  point  midwaj"  be- 
tw^een  the  two  extremes.  Even  this  will  bring  it  toward  ex- 
tension, beyond  the  rig-ht  angle  of  the  standing  position.  My 
impression  is  that  it  g-enerally  inclines  still  further  toward 
extension,  as  shown  in  Plate  8. 

It  is  a  curious  circumstance,  in  connection  with  the  posi- 
tion of  rest  in  the  foot,  that  the  deformity  with  which  infants 
are  not  infrequently  born,  known  as  club-foot,  is  an  exaggera- 
tion of  this  position.  It  is  also  remarkable  that  it  involves  a 
marked  resemblance  to  the  hinder-hand  of  some  of  the  Quad- 
rumana.  Indeed  the  position  of  rest  in  the  limbs  generallj'- 
involves  a  departure  from  the  human  character,  most  mani- 
fest in  action,  and  a  retrogression  toward  a  primitive  type,  as 
seen  in  the  lower  animals. 

A  foot  at  rest  is  alwaj-s  more  or  less  extended  toward  a 
line  continuous  with  that  of  the  leg;  it  is  never  at  right  angles 
with  it,  as  in  standing.  The  front  part  is  inclined  inward 
toward  the  middle  line  of  the  body,  and  is  slightly  uplifted, 
with  a  corresponding  depression  of  the  outer  margin.     The 
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great  toe  is  inclined  upward,  awaj'  from  the  sole  line,  and  out- 
ward, toward  the  other  toes;  Ijang-  in  contact  with  the  second. 
There  is  no  bending-;  it  maintains  the  straight  line,  as  if  on  the 
ground.  The  smaller  toes  are  all  turned  downward,  flexed,  so 
that  there  is  a  marked  dift'erence  between  them  and  the  great 
toe.  Plate  8  is  taken  from  a  photograph  of  a  plaster  cast 
used  in  art  schools. 

There    is    an    important    change    which   takes    place  in 


^^-^ 


Fig.  25. 


the  great  toe,  in  moving  from  the  position  of  rest  to  one 
of  activity,  which  involves  an  alteration  in  the  horizontal 
contour  line.  Let  us  suppose  that  it  has  become  necessary'- 
to  have  a  specially  firm  foot-hold,  that  some  one  sitting 
quietly  in  a  chair  springs  suddenly  to  his  feet  and  puts 
himself  into  an  attitude  of  defence.  Immediatelj^  the  great 
toe  leaves  its  fellows,  going  over  toward  the  middle  line 
of  the  body,  and  leaving-  a  space  between  it  and  the  second 
toe.  The  same  action  which  presses  it  against  the  ground 
causes  this  movement  also,  but  there  is  no  bending,  no  flexion 
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— it  i-emains  quite  straight.  On  the  other  hand,  the  smaller 
toes,  as  they  are  pressed  ag-ainst  the  ground,  become  more 
bent,  more  flexed,  and  a  series  of  prominent  uplifted  joints 
are  conspicuous  across  the  foot.  These  conditions  of  the  great 
toe  and  the  little  toes  respectively  are,  for  them,  the  Position 
of  Activity.  Action  of  the  toes  must  be  understood  to  mean 
here  action  when  the  feet  are  used  as  feet,  not  when  used  for 
purposes  of  grasping  objects.     In  the  latter  case,  of  course. 


Fig.  26. 
Figs.  25,  26.— These  Figures  Show  the  Increase  in  the  Curve  of  the  Plantar  Arch  when 
the  Foot  is  Raised  to  Tiptoe,  as  Indicated  by  Alteration  in  the  Curved  Black  Line  Trevi- 
ousl}^  Drawn  on  the  Foot.     The  upper  line  marks  the  course  of  the  tibialis  anticus  musjle 
coming  down  to  the  creasing  point. 

the  great  toe  must  bend  as  the  others  do  if  it  is  to  be  of  any 
use,  and  in  fact  it  does  so.  How  it  is  prevented  from  bending 
in  the  former  case  can  only  be  seen  when  the  muscles  and  their 
action  on  the  bones  have  been  explained.  It  is  obvious  that 
the  horizontal  contour  line  described  by  the  margin  of  the  foot 
must  materially  differ  according  to  which  of  these  two  posi- 
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tions  is  the  one  existing.  At  rest  the  straight  inside  line  at- 
tributed to  the  inner  margin  is  hardly  complete.  In  action 
the  inner  margin  is  even  a  slightly  concave  line  as  opposed  to 
the  convexity  on  the  outer  side. 

In  Fig.  20,  PL  7,  it  will  be  found  that  a  straight  line  drawn 
on  the  inner  margin  of  the  foot  will  touch  at  the  great  toe 
and  the  heel  only,  and  these  figures,  as  stated  in  the  explana- 
tion, are  taken  under  conditions  which  do  not  admit  of  mis- 
take. In  action,  too,  the  bending  of  the  smaller  toes  is  pro- 
portionate to  the  vigor  with  which  they  are  pressed  against 
the  ground,  but,  however  vigorous  the  action  of  the  great  toe, 
it  does  not  bend;  it  is  pressed  against  the  ground  in  all  its 
length.  To  me  it  has  long  seemed  ver^'  remarkable  that  these 
points  have  not  been  recognized  more  fully  by  artists,  and 
especially  so  as  regards  those  artists  who,  in  classic  times,  had 
such  abundant  opportunity  of  studying  the  human  form  when 
unconcealed  by  clothing,  both  in  repose  and  in  gymnastic  dis- 
plays. ("  The  sandal  of  the  ancients  was  favorable  to  the 
natural  growth  of  the  foot.  As  a  rule,  therefore,  this  part  is 
thoroughly"  understood  by  the  antique  sculptor,  who  admired 
the  feet." — "  Bedford's  Manual  of  Sculpture."  Reasons  will  be 
given  for  dissenting  from  this  statement.) 

This,  perhaps,  ought  not  to  be  said  without  giving  illustra- 
tions. In  the  South  Kensington  Museum  is  a  bronze  cast  of 
a  statue  of  Hermes  resting,  seated.  The  original  is  in  the 
Museo  Nazionale  at  Naples.  The  toes  of  one  foot,  which  rests 
on  the  heel,  are  raised  from  the  ground,  and  manifestlj^  the 
attitude  is  intended  to  be  expressive  of  rest,  as  the  Museum 
Catalogue,  by  Mr,  W.  C.  Perry,  states  it  to  be.  The  great 
toe  in  this  figure  is  widel}^  separated  from  its  fellows;  but  a 
decided  effort  would  be  required  to  put  it  in  that  position,  to 
hold  it  there  would  be  difficult  indeed.  The  position  is  incom- 
patible with  rest.  On  the  other  hand  take  the  Discobolus  of 
Myron.  An  ancient  copy  in  marble  stands  in  the  second 
Greco-Roman  room  at  the  British  Museum,  opposite  the 
Townley  Venus;  there  is  a  plaster  cast  at  South  Kensington. 
As  to  this  statue,  Mr.  Perrj^  in  the  catalogue  of  the  latter 
museum,  says,  "  The  artist  has  chosen  the  moment  of  pause 
and  transition  between  two  energetic  actions,  when  the  disc 
thrower  has  collected  all  his  force  for  this  supreme  decisive 
effort.     Every  limb,  every  muscle,  partakes  in  and  contributes 
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to  the  main  action  of  the  body."  Mr.  Perrj^  also,  in  his  larger 
work,  points  out,  as  expressive  of  the  condition,  that  the  toes 
are  "  dug-,  as  it  were,  into  the  ground."  If  such  an  attitude 
were  true  to  nature  as  reg-ards  any  of  the  toes,  it  would  still 
be  difficult  to  understand  whj^  the  artist  so  placed  the  g-reat 
toe.  That  he  could  have  so  seen  an^'thing-  like  it  in  his  model 
is  difficult  to  believe.  The  advantage  of  a  great  toe  is  lost  if 
it  be  drawn  up,  as  in  this  figure.  We  shall  see,  in  considering 
the  bones  which  form,  and  the  action  of  the  muscles  which 
move,  the  great  toe,  that  it  cannot,  in  a  good  foot  (such  as  an 
athlete  would  have,  and  this  figure  has),  rise  up  in  the  manner 
shown.  It  might  do  so  if  the  foot  were  of  bad  type  or  debased, 
as  in  acquired  deformity. 

Before  going  further  it  should  be  clearly  understood  that 
there  is  in  the  great  toe  an  essential  difference  in  the  function 
as  well  as  in  the  structure  from  that  common  to  all  of  the 
other  four.  The  former  serves  as  a  firm  solid  base  from  which 
the  body  can  be  propelled  onward,  while  the  latter  grip  the 
ground,  not  by  any  action  of  grasping — there  is  nothing  to 
grasp — but  by  pressure  of  the  under  surfaces  of  the  tips 
against  the  ground.  These,  in  this  act,  are  drawn  backward. 
Thus,  if  there  be  anything  to  lay  hold  of,  it  is  by  them  seized 
and  drawn  beneath  the  upraised  toes  between  the  tips  and  the 
solid  foot.  In  no  case  is  there  anything  at  all  like  digging 
into  the  ground,  as  the  finger-nails  might  do.  The  toe-nails, 
in  a  struggle  to  get  foot-hold,  are  never  turned  to  the  ground. 

The  shape  of  the  foot  must,  obviously-,  be  varied  according 
as  the  great  toe  is  inclined  upward  and  outward,  in  the  posi- 
tion of  rest,  or  downward  and  inward,  toward  the  opposite 
foot,  in  the  position  of  activity.  The  horizontal  contour  line 
or  margin  also  varies,  and  with  it  the  whole  character  of  the 
foot,  according  as  the  first  or  second  toe  projects  the  further 
forward;  not,  be  it  said,  according  as  the  first  or  second  is 
the  longer;  because  the  joint  at  the  base  or  root  of  the  second 
toe  is  always  in  advance  of  the  corresponding  joint  of  the  first 
and  third  toes.  If  the  tip  of  the  great  toe  be  most  in  advance, 
then  the  curve  on  the  outer  margin  of  the  foot  may  be  con- 
tinuous up  to  the  inner  margin,  uniting  with  it  bj^  a  right  angle 
onh'  very  slightly  rounded  at  the  inner  side  of  the  tip  of  the 
great  toe.  If  the  tip  of  the  second  toe  be  most  forward,  then  the 
outer  curve  is  interrupted  at  that  point.     This  curve  ma3'  be 
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a  bold  one,  or  the  smaller  toes  maj^  recede  so  rapidlj'-  that  the 
tips  form  hardly  a  curve  at  all,  but  rather  a  straight  line  from 
the  g-reat  toe  outward  to  the  httle  toe.  Fig.  20,  PI.  7,  gives  a 
bold  curve  running  into  the  one  in  the  opposite  foot,  the  great 
toe  being  longer  than  the  second. 

A  curious  difference  of  opinion  exists  among  observers 
whether  the  first  or  second  toe  does  most  frequently  project 
the  further  forward.  There  is  certainly  a  variety  in  individ- 
uals, and,  probably,  in  different  races  one  or  other  form  may 
prevail.  My  OAvn  impression  is  that,  in  England,  the  great 
toe  is  generally  the  more  prominent,  and  I  am  glad  to  think 
so.  Professor  Flower,  in  his  excellent  little  book,  "  Fashion  in 
Deformity,"  states  that  among  hundreds  of  bare  and,  there- 
fore, undeformed  feet  of  children  which  he  examined  in  Perth- 
shire, he  was  not  able  to  find  one  in  which  the  second  toe  was 
the  longest.  Another  difference  of  opinion  exists  as  to  how 
artists  should  in  this  respect  represent  the  toes.  It  is  usual 
to  show  the  second  as  most  prominent,  and  this  course  is 
justified  as  giving,  on  various  grounds,  a  more  artistic  appear- 
ance, whatever  that  may  be  taken  to  mean.  Grecian  art  is 
cited  as  an  example  in  this  respect,  but  Mr.  Harrison,  who  has 
discussed  the  question  ver}'-  fully  before  the  British  Associa- 
tion for  the  Advancement  of  Science,  contends  that  Grecian 
art  does  not  supply  this  authorit3^  He  distinctly  states  that 
a  long-  second  toe,  though  commonly  met  with  in  the  works  of 
Italian  painters  and  sculptors,  seldom  occurs  in  the  feet  of 
unrestored  Greek  statues.  Unfortunately^,  he  says,  the  casts 
in  use  in  most  of  our  art  schools  are  derived  from  Roman  or 
Greco-Roman  statues — for  instance,  the  Farnese  Apollo.  The 
Choiseul  Apollo,  in  the  Archaic  Sculpture  room  of  the  British 
Museum,  is  not,  as  Mr.  Harrison  points  out,  an  instance  of  a 
longer  second  toe,  although  it  has,  on  authority,  been  so  stated. 
The  marble  is  a  little  broken,  but  examination  shows  that  the 
first  and  not  the  second  toe  is  the  longer. 

Whichever  may  be  the  direction  in  which  the  voice  of  au- 
thority among  artists  may  on  this  question  tend,  it  will  surely 
be  admitted  that  the  artist  should,  as  Mr.  Murray  puts  it,  in 
his  "Greek  Sculpture,"  reproduce,  so  far  as  the  material  in 
which  he  works  will  permit  liim  to  do  so,  the  "essential  char- 
acter of  the  object "  wliich  he  jiortrays.  The  great  size  and 
special  function  of  the  first  toe  is  one  of  the  features  most  char- 
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acteristic  of  the  human  foot.  More,  perhaps,  than  anything 
else,  the  great  toe  gives  it  a  distinction  from  that  of  the  lower 
animals.  It  is  possible  that  anj^  artist  would  contend  that  the 
feature  which  more  particularly  gives  the  human  character  is 
not  essential  ?  Certain  it  is  that  as  the  human  character  of 
the  foot  is  effaced,  that  which  allies  it  to  the  foot  of  inferior 
animals  must  be  accentuated.  To  deliberately  and  unneces- 
sarily do  this  in  the  name  of  high  art  is  not  a  course  which 
would  recommend  itself  to  such  judgment  or  to  such  taste  as 
I  possess.  To  me  it  seems  that  the  artist  who  so  "repro- 
duces" a  foot,  g'oing  out  of  his  waj'^  to  efface  the  human  and 
accentuate  the  animal  character,  cannot  have  that  "perfect 
knowledge  of  the  original "  which  Mr.  Murray  declares  to  be 
necessar3\  In  order  to  attain  this  "  perfect  knowledge/'  even 
so  far  as  it  is  possible  to  do  so,  the  relation  of  the  human  to 
the  typical  mammalian  foot  must  be  considered.  This  is  a 
point  of  view  in  which  human  feet  must  be  presented  to  those 
who  seek  really  to  understand  them  and  their  structure.  Their 
relation  to  corresponding  parts  in  the  lower  animals  maj'- 
seem  to  be  not  a  xevy  dignified  aspect  in  which  to  place  them, 
but,  in  truth,  their  real  dignity  cannot  be  realized  any  more 
than  their  structure  can  be  fully  understood  unless  th.ej  be 
viewed  in  comparison  with  the  type  or  plan  to  which  they 
conform  and  on  which  they  are  constructed.  Elements  exist 
in  the  foot  of  man  as  to  which  too  superficial  observers  have 
been  tempted  to  think  that  a  better  result  might  have  been 
obtained  in  another  wa^^,  and  others  where  the  utility  is  not 
apparent  at  all.  These  parts  are  to  be  explained  only  by 
reference  to  the  original  type,  or  some  other  variation  of  it, 
as  seen  in  animals  of  lower  grade.  On  the  other  hand,  in  these 
latter  may  be  found  elements  or  features  of  no  apparent  utility 
to  them,  which,  in  man,  are  essential,  and  which,  as  the3^  occur 
in  animals  geologically  long  antecedent,  would  even  seem  to 
suggest  a  foreshadowing  of  a  higher  development  in  the  future. 
The  more  the  human  foot  is  studied  the  more  will  the  absolute 
perfection  of  its  mechanism  be  evident;  but  the  wonder  and 
admiration  which  this  will  excite  will  be  felt  the  more  as  it  is 
realized  that  the  structure  strictly  conforms  to  one  general 
plan  or  tj'pe,  common  to  a  very  large  group  of  animals  ver^'' 
widely  differing  from  man  and  from  each  other. 

Throughout  the  Mammalian  kingdom,  of  which  man.  albeit 
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the  head,  is  a  member,  the  bones  formhig-  the  solid  basis  or 
skeleton  may  be  represented  in  plan  or  scheme  as  follows: 
First,  a  long-  bone,  attached  to  the  trunk,  the  humerus  in  the 
upper  arm,  and  the  femur  in  the  thigh.  To  this  are  attached 
two  others,  lying  parallel  to  each  other,  the  radius  and  ulna 
in  the  forearm,  the  tibia  and  fibula  in  the  leg.  Finally,  comes 
the  third  or  terminal  segment,  represented  by  the  bones  of 
the  hand  or  foot,  or  as  the  comparative  anatomist  would  insist 
on  terming  them,  the  manus  and  pes.  This  is  from  no  pedan- 
tic preference  for  a  Latin  rather  than  an  English  word,  but 
as  a  necessary  means  of  avoiding  confusion  in  discussing  four- 
footed  and,  in  the  case  of  the  Quadrumana,  four-handed  ani- 
mals. For  the  same  reason,  the  arm  or  fore-leg  and  the  hinder- 
leg  of  any  mammalian  animal  would  be  called,  respectively, 
the  anterior  and  posterior  limb. 

The  terminal  segment,  be  it  hand  or  foot  {manus  or  pes), 
is  composed  of  two  rows  of  short  bones,  more  or  less  resem- 
bling cubes  or  cuboid  in  shape.  These  form  the  carpus,  or  as 
it  is  called  in  man,  the  wrist,  in  the  one  case,  and  the  tarsus 
or  body  of  the  foot  or  instep,  in  the  other.  To  them  are  at- 
tached a  row  of  five  long  bones,  with  expanded  ends,  forming 
the  metacarpus  and  metatarsus,  respectively.  Lastly,  come 
five  digits,  a  term  applicable  to  fingers  or  toes.  The  separate 
bones  which  form  these  digits  are  also  more  or  less  elongated 
in  form,  and  are  called  phalanges,  from  a  fancied  resemblance 
of  the  single  bones  to  a  phalanx  of  soldiers.  They  are  num- 
bered so  that  the  one  corresponding  to  the  thumb  or  great  toe 
ranks  as  first,  because,  in  the  typical  position  of  the  limb,  as, 
for  instance,  in  the  seal,  it  has  an  anterior  position,  pre-axial 
as  it  is  called;  the  fifth  digit  being  posterior  or  post-axial.  It 
must  be  remembered  that  the  more  primitive  and  more  tj^pical 
examples  of  animals  included  in  the  same  type  have  been 
adapted  for  moving  in  water,  which  requires  that  the  limb 
should  have  the  expansion  of  its  extremity  in  a  line  with  the 
long  axis  of  the  body.  For  movement  on  land  this  is  modified 
to  a  lateral  expansion  by  altered  direction  of  the  long  bones. 
The  first  digit  throughout  the  whole  mammalian  kingdom, 
differs  from  the  others  in  that  it  consists  of  two  divisions  or 
segments  only,  while  all  the  rest  have  three  each.  Why  this 
should  be  is  not  clear;  it  will  be  subject  of  comment  hereafter, 
being,  for  various  rensons,  a  point  of  much  interest  in  relation 
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to  the  human  foot.  Each  of  the  digits  is  not  in  eveiy  instance 
represented,  far  from  it,  but  the  first,  when  existent  at  all,  has 
always  this  peculiarity:  a  third  bone  is  never  found  in  the 
first  dig'it,  in  the  one  represented  in  man  by  the  thumb  and  by 
the  g-reat  toe. 

A  g-lance  at  the  skeleton  (Fig.  1,  PI.  1.)  shows  that  it  would 
be  inconvenient,  as  well  as  being-  apparently  inappropriate,  to 
regard  the  first  metatarsal  bone  otherwise  than  as  the  first 
of  a  series  of  five,  arranged  in  rank  across  the  foot.  There  are, 
however,  very  good  grounds  for  not  regarding  it  as  a  meta- 
tarsal bone  at  all,  but  as  one  of  three  phalanges  belonging  to 
the  first  digit,  and  that  the  missing  bone  is  the  first  meta- 
tarsal. In  the  thumb  such  an  arrang-ement  is  more  manifestly 
appropriate.  The  ordinary  rule  for  names  will,  however,  be 
observed. 

Mammalian  animals  are  classified,  as  regards  their  mode 
of  progression,  according  to  varied  forms  of  the  foot.  Pinni- 
grade,  if  it  be  expanded  like  a  fin,  or  pinna,  as  in  the  seal, 
where  it  is  adapted  for  moving  in  water.  Plantigrade,  where 
the  whole  foot  lies  flat  on  the  ground,  forming  a  sole  or 
planta,  as  in  the  bear.  Digitigrade,  where  the  tarsal  bones 
are  raised  so  that  the  weight  comes  upon  the  digits  or  some 
of  them,  as  in  the  dog.  Unguiculate,  where  the  whole  weight 
comes  on  one  digit,  and  the  nail  or  ungues  is  expanded  into  a 
hoof,  as  in  the  horse.  Man  is  classed  as  plantigrade,  but  in 
every  step  as  he  walks  he  becomes,  alternately,  digitigrade; 
in  running  he  remains  so.  This  feature  in  man  is  unique. 
The  hony  elements  of  the  mammalian  foot  may  be  modified  into 
great  varieties  of  form.  The  metacarpal  or  metatarsal  bones 
in  particular  may  be  exaggerated  as  regards  one  or  more,  and 
as  regards  the  others  attenuated  until  only  rudimentary 
representatives  remain,  or  these  may  be  suppressed  altogether. 
The  relation  to  original  type  is,  however,  always  evident.  No 
necessary  purpose  would  be  served  by  detailing  instances  of 
the  manj'  curious  modifications  which  the  mammalian  foot 
undergoes  to  adapt  it  to  the  requirements  of  the  great  variety- 
of  animals  which  the  mammalian  kingdom  includes.  As,  how- 
ever, the  horse  will  afford  us  an  illustration  of  the  practical 
advantage  which  may  arise  from  a  comparison  between  the 
foot  of  men  and  that  of  lower  animals,  a  sketch  maj^  be  given 
of  that  part  of  the  horse's  hind  leg  which  corresponds  to  the 
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foot  of  man.  We  call  it  a  leg,  the  comparative  anatomist 
M'ould  include  the  whole  of  it  in  the  foot  or  ipes.  Here  the 
hock  represents  the  human  heel,  and  some  small  hones  im- 
mediately below  it  the  tarsus.  The  leg-  is  formed  by  the  mid- 
dle metatarsal  bone  with  portions  of  the  second  and  third  in  a 
rudimentary  form  on  either  side,  the  first  and  fifth  being  en- 
tirely suppressed.  The  fetlock  is  formed  by  the  first  and 
second  phalanx  of  the  middle  toe,  the  exaggerated  nail,  in  the 
form  of  a  hoof,  being  supported  by  the  third  or  final  one. 

To  the  superficial  observer  it  may  seem  that  the  difference 
in  external  covering  constitutes  an  essential  difference  be- 
tween the  foot  of  man  and  of  the  lower  animals.  In  fact, 
however,  the  thickness  and  hardness  of  the  skin,  the  amount 
and  the  kind  of  hairy  covering,  are  all  variations  of  degree 
rather  than  of  essential  character.  Even  nails  and  hoofs  are 
to  the  anatomist  obvious  varieties  of  the  same  material ,^ 
modified  to  suit  particular  purposes.  The  modification  which. 
'  more  than  anything  else  constitutes  the  special  characteristic 
of  the  human  foot  is  the  formation  of  a  heel  and  the  unusual 
development  of  the  great  toe.  Indeed  it  is  not  too  much  to  say 
that,  from  the  anatomical  point  of  view,  there  is  no  more 
striking  difference  between  man  and  the  lower  animals  than 
is  to  be  found  in  these  two  features.  This  was  the  view^  ex- 
pressed in  mj^  monograph  on  the  arch  of  the  foot,  in  ignorance 
that  my  old  master.  Sir  William  Lawrence,  had  said  the  heel 
is  "  an  infallible  characteristic  of  man,"  and  that  it  would 
probably  be  a  safer  rule  to  say  that  man  is  known  by  his  heel 
than  it  Avas  to  say  that  Hercules  was  known  b^'  his  foot 
("  Ex  calce  hominem  would  probably  be  a  safer  rule  than  Ex 
pede  Herculem." — "Lectures  on  Man");  not  knowing  either 
that  Professor  Humphrey  had  said  that,  in  the  animal  king- 
dom, "  man  literally  stands  on  his  great  toe." 

In  examination  of  the  skeleton  of  the  human  foot  it  will 
be  seen  that  all  the  elements  of  the  typical  skeleton  of  the 
mammalian  foot,  as  set  out  in  the  scheme,  are  there  present. 
One  modification,  however,  is  seen — two  of  the  tarsal  bones  are 
united  to  form  the  heel,  so  that  we  find  seven  bones  only  in- 
stead of  eight,  as  found  m  the  hand.  The  bone  of  the  heel,  or 
OS  calcis,  sometimes  called  the  calcaneum,  consists  of  tw^o 
tarsal  bones  fused,  as  it  were,  into  one.  The  form  which  all 
these  bones  assume  in  the  human  foot  and  the  manner  in  which 
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they  are  bound  together  is  shown  in  the  Plates  1  to  6  and  in 
the  explanations  given. 

In  respect  of  the  ligaments  collectiveh' ,  one  point  of  great 
importance  should  be  noted.  They  share  the  influence  of  a 
law,  universal  in  all  the  tissues  of  the  body,  that  constant 
pressure  or  constant  tension  causes  wasting,  while  intermit- 
tent pressure  or  intermittent  tension  promotes  growth  and 
strength,  withj.cousequentl}^  increased  capacity  for  resistance. 
Thus  if  ligaments  be  constantly  stretched,  as,  in  prolonged 
and  cai'eless  standing,  happens  to  those  which  bind  together 
the  bones  forming  the  arch  of  the  foot,  yielding  and  conse- 
quent deformity  ensues.  The  words  constant  and  intermittent 
are  here  used  in  their  relative  sense  only.  The  rest  which  the 
night  affords  is  not  enough  to  counteract  continuous  strain 
during  the  day.  When  the  stretching  is  absoluteh'^  constant, 
changes  take  place  with  great  rapidity.  On  the  other  hand 
when  stretching  and  relaxation  follow  each  other  in  frequent 
succession  of  changes  and  in  great  vigor,  then  the  full  effect 
in  promoting  growth  is  seen.  Not  only  do  the  ligaments  be- 
come stronger,  but  the  attachments  to  the  bones  become  more 
secure;  projections  of  bone  are  thrown  out,  making-  the  sur- 
face rough,  and  so  giving  a  firmer  hold.  It  also  follows  from 
this  law  that  ligaments  will  not  hold  bones  together,  with  the 
greatest  firmness  of  which  they  are  capable,  without  inter- 
mission. If  they  did  they  would  cease  to  be  firm.  In  fact,  no 
ligament  of  the  bodj'  is  equally  tense  in  every  position  of  the 
parts  which  it  binds  together;  if  it  were,  it  would  cease  to  be 
tense  at  all.  Applying  this  to  the  arch  of  the  foot,  the  liga- 
ments must  have  a  relaxed  and  tense  condition,  varying  in 
accordance  with  change  of  position  and,  therefore,  it  will  in 
one  case  be  strong,  in  the  other,  weak,  because  yielding.  This 
has  an  important  bearing  on  the  question — In  what  position 
the  arch  of  the  foot  is  best  adapted  to  bear  the  weight  of  the 
body  when  standing  erect?  Sufficient  to  say  now  that  the 
strong  position  of  the  arch  is  when  the  two  great  toes  are  in- 
clined toward  each  other.  The  relaxed  or  weak  position  is 
when  the  feet  are  turned  outward.  The  ligaments  have  a 
most  important  relation  to  the  muscles  and  tendons,  and  the 
full  extent  of  the  provision  against  undue  stretching  of  liga- 
ments cannot  be  seen  until  the  action  of  muscles  has  been  con- 
sidered.    The  remainder  of  the  different  tissues  of  which  the 
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foot  is  composed  must,  however,  be  first  enamerated,  and  the 
movements  between  the  different  parts  further  noticed. 

The  tendons  of  the  different  muscles  are  all  closely  encased 
in  fibrous  sheaths  which  hold  them  close  to  the  bone.  These 
sheaths  are  lined  by  a  smooth  membrane  lubricated  with 
synovia  (and  therefore  called  synovial  membranes)  similar  to 
that  found  in  joints.  Blood-vessels  and  nerves  are  not  shown 
in  the  plates,  having"  no  relation  to  the  mechanism  of  the 
foot;  indeed,  special  plates  would  be  necessary.  All  interstices 
are  filled  up  by  fat  and  fibrous  tissue,  very  closely  intermixed. 
Bands  of  strong-  fibrous  tissue  pass  downward  from  the  bones, 
and  upward  from  the  skin,  binding"  all  the  parts  together. 
These  bands  and  portions  of  fat  intervening  form  also  a  soft 
cushion  beneath  the  skin.  A  special  expansion  of  this  fibrous 
tissue  is  formed  into  a  membrane  or  fascia.  This,  the  plantar 
fascia,  extends  from  the  heel  bone  forward  and  sends  a  pro- 
longation to  each  toe.  It  is  very  closely  attached  to  the  first 
layer  of  muscles,  and  is  seen,  cut  through  in  front  of  the  heel, 
in  Fig".  7,  PL  3,  at  a  point  where  it  is  specially  thick  and  strong". 
The  fibrous  bands  which  connect  the  skin  to  the  plantar  fascia 
and  to  the  more  solid  framework  of  the  foot,  have  the  effect 
of  limiting  the  movement  of  the  skin  upon  the  foot  when  the 
foot  is  free,  of  the  foot  upon  the  skin  when  the  skin  is  pressed 
on  the  ground. 

Very  different  is  the  skin  of  the  back  of  the  foot,  which 
moves  freely  and  is  so  loosely  connected  with  the  structure 
which  it  incloses  that  it  might  be  stripped  off;  but,  to  remove 
the  skin  from  the  sole,  it  would  have  to  be  cut,  bit  bj^  bit. 
Like  the  palm  of  the  hand,  the  sole  has  no  grease-forming  or 
sebaceous  g"lands :  like  it,  too,  the  perspiration  or  sudiparous 
g"lands  are  numerous.  On  the  back  of  the  foot  and  of  the  toes, 
as  in  the  case  of  the  hand,  some  few  hairs  are  found,  which 
suggest  a  relationship  to  animals  having  abundance  of  such 
covering"  in  corresponding"  positions.  A  contrast,  too,  is  seen 
between  the  skin  under  the  arch,  where,  in  a  good  foot,  it  does 
not  touch  the  g-round,  and  on  those  parts  taking-  pressure.  It 
is  seen,  too,  between  the  under  surfaces  of  the  tips  of  the  toes 
and  the  parts  between  the  tips  and  the  body  of  the  foot. 
Here  the  skin  is  thin  and  soft,  admitting  of  very  free  bending- 
downward,  especially  of  the  smaller  toes. 

The  bending"  of  the  toes  downward  is  known  as  flexion,  by 
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it  the  toes  are  flexed.  When  straightened,  the  movement  is 
known  as  extension,  the  toes  are  extended.  If,  however,  this 
latter  movement  be  continued,  the  foot  is  bent  or  flexed  on 
the  ankle,  as  it  is  draAvn  toward  the  extreme  flexion  shown  in 
Fig.  24,  p.  10.  B}-^  movement  in  the  opposite  direction  the  foot 
would  be  extended  on  the  leg  as  it  moved  toward  extreme  ex- 
tension. So  that  extension  of  the  toes,  continued,  goes  on  to 
flexion  of  the  foot,  and  vice  versd.  This  movement  of  the 
foot  on  the  leg,  or,  when  the  foot  is  on  the  ground,  of  the  leg 
on  the  foot,  is  a  hing'e  movement  only.  The  upper  part  of  the 
astragalus  passes  between  two  flanges,  formed  by  extension 
of  the  tibia  downward  on  the  inner  side  and,  on  the  outer  side, 
by  an  expansion  of  the  fibula  continued  bodily  downward. 
These  two  projections,  which  are  w^ell  shown  in  Fig.  16,  PI.  5, 
are  known  as  the  malleoli,  from  the  fancied  resemblance  to 
little  hammers,  and,  respectively,  as  the  inner  and  outer  mal- 
leolus. 

A  detailed  description  of  the  ankle-joint  would  here  be  out 
of  place,  and  is  unnecessary'.  A  curious  provision  against 
dislocation  must,  however,  be  noticed.  It  is  obvious  that  when 
the  foot  is  fully  extended,  in  going  down  hill,  the  leg  must 
have  a  disposition  to  ride  over  the  rounded  top  of  the  astrag- 
alus and  slip  forward.  To  assist  the  ligaments  in  preventing 
this  the  flange  of  the  tibia  is  continued  partly  round  behind 
toward  the  flbula.  No  such  arrangement  exists  in  front,  where 
it  is  not  only  unnecessary-  but  it  would  be  an  obstruction,  be- 
cause it  would  prevent  the  head  of  the  astragalus  from  com- 
ing up  in  front  against  the  end  of  the  tibia,  and  so  it  would  be 
the  means  of  limiting  flexion.  It  is  unnecessary,  because  when 
the  foot  is  flexed,  as  in  going  up  hill,  and  so  a  disposition  to 
dislocate  the  leg  backward  ensues,  the  tendons  going  down 
behind  either  malleolus  (Fig.  8,  PL  3,  and  Fig.  15,  PI.  5)  are 
so  tightened  that  such  displacement  is  well-nigh  impossible. 

The  upper  part  of  the  astragalus,  fitting  in  between  the 
malleoli,  is  wider  in  front  than  behind,  so  that  when  the  foot 
is  fully  fiexed  the  two  bones  are  driven  apart,  and  the  liga- 
ment holding  them  together  is  stretched.  The  reason  for  this 
has  been  much  discussed.  My  own  view  is  that  it  is  so  simply 
because  if  it  were  otherwise  the  ligament  would  always  be  in 
the  same  degree  of  tension,  which  would  speedily  impair  its 
efficiency.    We  have  seen  that  in  the  position  of  rest  the  foot 
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tends  toward  extension,  the  position  in  which  the  ligament 
in  question  is  most  relaxed.  If  it  were  always  strained  it 
would  lose  capacity  for  resistance.  The  opening-  between 
these  two  flanges  is  not  directed  exactly  forward.  With  the 
body  standing  erect  and  the  two  feet  together  each  opening 
is  directed  slightly  outward.  Moreover,  the  articular  surface 
on  the  outer  border  of  the  astragulus  is  more  extended  than 
on  the  inner  side,  so  that  the  joint  in  moving  describes  a  curve. 
The  effect  is  that  as  the  feet  are  fully  extended  they  incline 
toward  each  other;  as  they  are  flexed  they  tend  to  separate. 
The  curve  is  not  exactly  a  segment  of  a  circle;  the  sweep  of 
the  foot  inward  is  more  marked  as  it  approaches  extreme  ex- 
tension. 

The  same  configuration  of  the  ankle-joint  which  causes  the 
front  part  of  the  foot,  when  free,  to  incline  inward  as  it  ex- 
tends toward  a  straight  line,  necessarily  causes  the  ankles  to 
incline  outward  when  the  foot  is  fixed  on  the  ground.  Thus  if 
we  stand  with  the  feet  flat  on  the  ground,  the  inner  margins 
together,  and  then  spring  to  tiptoe,  we  shall  find  that  the  two 
ankles  separate  from  each  other.  On  the  other  hand  if  we  sit 
with  the  heels  resting  on  the  ground,  the  feet  a  little  distance 
apart,  and  extend  the  foot  fully,  the  great  toes  come  toward 
each  other.     If *we  fully  flex  the  feet  the  toes  will  diverge. 

Very  closely  associated  with  movement  in  the  ankle-joint 
under  almost  any  circumstances  is  the  movement  taking 
place  in  the  body  of  the  foot.  This  may,  for  all  practical  pur- 
poses, be  considered  as  in  two  places  only : 

(1.)  When  the  foot  is  moved  from  side  to  side,  when,  that 
is  to  say,  it  rotates  on  a  horizontal  plane,  the  principal  move- 
ment occurs  between  the  astragalus  above  and  the  os  calcis 
below.  The  joints,  as  seen  in  the  ^xy  bone,  are  shown  in  Fig. 
11,  PI.  4,  where  the  former  bone  is  lifted  up  so  as  to  reveal  the 
irregular  bed  in  which  it  lies. 

(2)  When  the  inner  margin  is  uplifted  and  the  outer  de- 
pressed (or  the  reverse),  wiien,  that  is  to  say,  the  foot  is 
rotated  on  a  longitudinal  axis,  the  principal  movement  is  at 
the  joints  laid  open  in  the  division  shown  in  Fig.  9,  PI.  3. 

These  two  movements  are  not  simple,  they  are  associated 
with  each  other  and  both  with  movement  at  the  ankle.  When 
the  foot  is  held  at  the  same  angle  with  the  leg  no  motion  takes 
place  in  the  ankle  joint  in  horizontal  or  in  longitudinal  rotation 
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of  the  foot,  but,  when  the  foot  is  free,  these  movements,  if 
carried  far,  are  ahnost  inseparabl3'  associated  with  movement 
there. 

With  extension  of  the  foot  the  toes  inchne  imvard,  and  the 
inner  margin  is  upHfted ;  with  flexion  of  the  foot  the  toes  in- 
chne outward,  and  the  outer  marg-in  is  shghtl^'-  uphfted. 

When  the  foot,  with  the  sole  flat  on  the  ground,  is  everted 
(the  toes  turned  out)  the  scaphoid  bone  is  rotated  downward, 
and  the  ligament  uniting  it  to  the  os  calcis  is  relaxed.  This  (the 
calcaneo-scaphoid  ligament)  is  the  support  of  the  head  of  the 
astragalus,  which,  therefore,  is  the  less  supported,  and  has,  in 
this  position,  the  greater  tendency  to  sink.  If,  however,  the 
foot  be  inverted  (the  toes  turned  inward)  the  scaphoid  bone  is 
rotated  upward,  and  the  ligament  in  question  tightened.  This 
gives  the  head  of  the  astragalus  a  firmer  support.  Thus,  for 
the  arch  of  the  foot,  the  latter  is  the  strong  and  the  former  the 
weak  position.  This  is  an  important  point  in  the  question — 
How  should  we  stand  ? 

Operation  of  the  agency  by  which  movements  of  the  foot 
are  effected  does  not,  paradox  though  it  seem,  necessarily  in- 
volve motion  at  all.  The  principal  function  of  the  toes  is  to 
give  good  foot-hold  ^y  active  pressure  against  the  ground,  so 
as  to  supplement  the  passive  pressure  of  the  body's  weight. 
This  is  effected  by  the  same  means  as  that  which,  when  the 
toes  are  free  to  move,  moves  them.  Here  let  it  be  said  that 
the  toes  play  a  far  more  imporant  part  in  the  ordinarj^  func- 
tions of  the  foot  than  is  generally  admitted.  One  sees  state- 
ments (where  better  things  might  be  expected)  to  the  effect 
that  their  services  could  be  dispensed  with.  Even  in  walking", 
as  usualh^  done,  they  are  used  much  more  than  is  generally 
supposed.  If  they  were  not  used  the  muscles  moving  them 
would  be  found  to  be  wasted.  They  should,  hoAvever,  be  used 
much  more  than  is,  in  the  conventional  style  of  walking*,  pos- 
sible. 

But,  before  considering  more  fully  the  movements  of  the 
foot,  it  will  be  important  to  realize  full}'  what  the  agency  is 
by  which  they  are  effected.  That  movements  are  made  by 
muscles  may  be  supposed  to  be  sufficiently  known,  and  3'et 
indications  are  not  wanting  that  writers  on  the  mechanism 
of  the  foot— I  am  not,  of  course,  speaking  of  surgeon — do  not 
clearly  understand  what  they  mean  b}-  muscles.     Terms  are 
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used  with  regard  to  them;  such,  for  instance,  as  "finely  articu- 
lated," as  to  which  it  would  be  ditticult  to  guess  what  the 
writer  had  in  view. 

Muscles  are  masses,  varying  in  size  and  shape,  of  that  sub- 
stance known  as  muscle,  or,  with  reference  to  the  flesh  of  ani- 
mals, as  lean  meat.  They  are  the  agents  by  which  the  differ- 
ent movements  of  the  body  are  effected,  the  structure  being 
composed  of  fibres  which  are  endued  with  the  property  of 
contraction.  It  is  by  this  contraction  that  the  ends  attached 
to  different  parts  are  drawn  toward  each  other,  movements 
of  those  parts  resulting.  The  attachment  of  the  end  of  a 
muscle,  usually  to  a  bone,  may  be  direct,  by  its  own  proper 
tissue;  or  it  may  be  connected  indirectl^^,  with  a  more  or  less 
distant  part,  by  means  of  a  cord  of  fibrous  tissue,  in  popular 
language,  a  leader,  or,  in  anatomical  language,  a  tendon.  This 
has  no  contractile  property',  it  is  simply  a  connecting  cord. 
The  flesh3^,  that  is,  the  muscular,  attachment  is  commonly 
spoken  of  as  the  origin,  the  attachment  of  the  tendon  (when 
it  exists)  being  called  the  insertion.  In  the  absence  of  the 
tendon,  the  latter  term  is  applied  to  that  end  of  the  muscle 
which  is  supposed  to  move  most  frequently  or  most  freely, 
while  the  origin  remains  stationary.  The  distinction  is,  as  I 
regard  it,  very  unfortunate,  because  it  tends  to  encourage  the 
idea  that  the  muscle  always  or  principally  acts  from  the 
origin  as  the  fixed  point,  on  the  insertion  as  a  movable  one. 

The  marked  difference  in  result  as  one  or  the  other  end  of 
the  muscle  is  the  fixed  or  the  movable  point  will  be  shown 
hereafter  as  being  highlj'  important.  An  instance  may,  how- 
ever, be  given  now.  Powerful,  and  therefore  large,  muscles 
are  attached  to  the  leg  and  to  the  toes;  the  effect  of  action  of 
these  muscles  as  thej^  move  the  toes  when  the  leg  is  fixed,  or 
as  they  move  the  leg,  and  with  it  the  body,  when  the  toes  are 
fixed  on  the  ground,  is  altogether  different.  Yet,  the  action, 
the  act  of  contraction,  which  takes  place  in  the  muscles,  is 
exactly  the  same  in  either  case.  Here  the  fleshy  masses  of 
muscular  tissue  are  placed  in  the  leg  for  the  obvious  reason 
that  the  necessar^^  bulk^  a  matter  of  no  consequence  there, 
would  cause  serious  inconvenience  if  placed  in  the  foot.  The 
tendons,  which  take  up  but  little  room,  pass  along  either  sur- 
face of  the  foot,  and  cause  no  inconvenience  whatever.  The 
question,  which  portion  of  the  length  of  combined  muscle  and 
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tendon  shall  be  muscular,  and  Avhich  tendinous,  is  entirely  one 
of  convenience.  Just  as  a  cord,  elastic  at  one  end,  and  rigid 
at  the  other,  exercises  the  same  degree  of  traction  on  each  of 
its  attachments,  so  the  two  insertions  of  a  combined  muscle 
and  tendon  are  drawn  toward  each  other  in  just  the  same  de- 
gree at  whichever  end  the  muscle  or  motor  power  be  placed. 
My  preference  is  to  call  both  ends  insertions  or  attachments, 
muscular  or  tendinous,  as  the  case  may  be,  and  to  drop  the 
term  orig-in  altogether. 

Muscles  of  the  leg',  acting  on  the  toes,  illustrate  another 
principle.  Those  behind  turn  a  corner  beneath  the  ankle,  and 
so  divert  the  line  of  traction.  The  tendons  run  in  smooth 
grooves  in  the  ends  of  the  leg  bones,  and  in  the  os  calcis  and 
cuboid  bone  below,  as  cords  run  round  pulleys.  It  is  the  posi- 
tion of  the  pulley  which  determines  the  effect  of  traction  on 
the  cord,  so  it  is  the  position  of  these  grooves,  as  fixed  points, 
that  determines  the  effect  of  action  of  these  muscles.  The 
position  of  the  moving*  force  is  in  either  case  immaterial.  On 
the  uj)per  side  of  the  foot  a  similar  result  is  effected  by  strong 
bands  (a,  Fig.  8,  PI,  3)  which  bind  the  tendons  against  the 
ankle.  For  effective  action  of  muscles  it  is  necessary  that 
VciQj  shall  be  free  from  pressure,  and  especially  from  such 
pressure  as  any  hard  svibstance  would  occasion.  The  bony 
arch  of  the  foot  is  a  necessary  provision  against  this. 

Where  variety  and  precision  of  movement  rather  than 
strength  are  desired,  then  the  muscles  are  small  and  numerous, 
and  generally  act  either  directly  or  with  the  interposition  of 
short  tendons  only.  This  is  exemplified  in  the  number  of 
small  muscles  which  lie  in  the  sole,  that  is  to  say  under,  and 
under  the  protection  of  the  arch  of  the  foot.  If  the  muscles 
acting  on  the  foot  were  all  situated  in  the  leg,  and  connected 
with  the  toes  by  tendons  (even  supposing  the}^  could  then 
fulfil  their  functions),  it  would  involve  a  manifest  increase  of 
complexity. 

Few  movements  of  the  body  are  effected  by  a  single  muscle, 
none  certainly  in  the  foot.  They  are  the  joint  effect  or  re- 
sultant of  two  or  more.  It  is  obvious  that  for  movements 
in  opposite  directions  muscles  or  groups  of  muscles  are  re- 
quired, which,  if  the}^  act  at  the  same  time,  will  be  antagonis- 
tic to  each  other.  The  purpose  which  would  be  served  by  the 
action  of  one  only  would  be,  in  that  case,  more  or  less,  com- 
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pletely  defeated.  It  may  be,  howev^er,  that  a  third  purpose 
would  be  served  by  the  joint  action  of  both.  In  riding-  a  horse 
the  effect  of  pulling-  the  left  hand  rein  would  be  neutralized, 
as  far  as  direction  is  concerned,  by  pulling-  the  rein  on  the 
opposite  with  equal  force.  But  this  would  not  be  all;  the 
horse  would  be  pulled  in  or  restrained  as  the  result  of  pulling- 
both.  So  also  the  effect  resulting-  from  the  action  of  any  par- 
ticular muscle  must  be  considered  both  as  to  what  it  would  be 
if  acting-  alone  and  what  it  would  be  if  acting  jointly  with 
others.  These  points  are  insisted  on  because,  as  it  has  seemed 
to  me,  they  are  not  sufficiently  recognized  in  books  on  anat- 
omy, and  especially  so  in  descriptions  of  the  mechanism  of 
the  foot. 

An  important  law  relating-  to  muscle  must  be  noticed. 
Action  promotes  growth  and  strength.  Total  inactivity  leads 
to  rapid  wasting-.  When,  however,  muscles  have  been  fully 
developed  in  youth,  a  very  slig-ht  amount  of  exercise  will 
suffice  to  keep  them  fairly  strong-.  Still  more  important,  in 
the  case  of  the  foot,  is  another  law.  Muscles  developed  by 
action  remain,  when  not  in  action,  passively  contracted,  not 
strained,  but,  as  sailors  say,  taut.  Now  the  effect  of  this  is  to 
keep  the  bones  on  which  they  act  firmly  pressed  against  each 
other  in  the  joints  on  which  they  move.  Here  comes  in  the 
operation  of  the  other  law  that  pressure  causes  wasting.  If, 
however,  the  always-taut  muscle  maintain  even  pressure,  it 
will  keep  the  articular  surfaces  of  the  joint  adapted  to  the 
movements  which  action  of  the  muscle  occasion.  Let  this  fail 
and  the  joints  will  sink  into  whatever  position  the  weight  of 
the  body  may  determine,  and  the  articular  surfaces  wall  as- 
sume whatever  form  the  pressure  so  caused  may  determine. 
All  this,  of  course,  applies  in  a  much  greater  deg-ree  to  the 
3^oung  and  g-rowing-  body  than  to  that  of  the  adult.  It  applies 
to  the  latter,  however,  much  more  than  might  be  supposed. 
The  leading-  principles  which  underlie  physical  education  de- 
pend on  these  laws.  It  is,  therefore,  as  it  seems  to  me,  of  the 
highest  importance  that  the}'  should  be  understood,  and  the 
more  because  the  salutary  effect  of  suitable  exercise  has  its 
counterpart  in  the  production  of  deformity  when  wrongly' 
applied.  The  prevention  of  deformity,  caused  by  want  of  ex- 
ercise on  the  one  hand  and  by  injurious  labor  on  the  other, 
offers  a  large  field  for  physical  education.     The  importance  of 
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muscular  action  in  relation  to  tlie  foot  from  this  jDoint  of  view 
Avill  be  seen  presently. 

The  names  and  the  positions  of  the  different  muscles  acting- 
in  and  on  the  foot  are  shown  on  the  plates  and  set  forth  in  the 
explanations.  The  special  feature  to  be  noted  is  that  they 
form  two  well-marked  divisions,  those  of  the  foot  and  those  of 
the  leg-  acting-  on  the  foot.  The  bony  heel  pushes  through  the 
line,  completely  dividing-  even  the  fibrous  expansion  or  fascia 
which  covers  the  sole  from  the  muscle,  which  is  supposed  to 
tighten  it.  The  plantaris  muscle,  in  shape  like  one  of  the  lum- 
bricales,  seen  in  Fig.  10,  PI.  4,  and  in  size  little  more,  sends 
down  from  behind  the  knee  a  little  ribbon-like  tendon  all  down 
the  leg-  to  the  heel,  where  it  merges  in  the  large  tendon  (No. 
8,  in  Fig".  8,  PI.  3).  The  corresponding  muscle  in  monkeys 
tightens  the  fascia  of  the  hinder  hand,  a  function  which  a  cor- 
responding- muscle  in  the  arm  does  for  the  human  hand. 
Here,  in  the  heel,  it  serves  only  as  a  connecting-  link  to  keep 
up  evidence  of  uniformity  of  tj^pe. 

One  of  the  most  interesting-  and  important  movements 
which  the  muscles  acting  on  the  foot  are  desig-ned  to  effect  is 
to  raise  it  to  the  tip-toe  position,  or,  in  other  words,  to  change 
it  from  the  plantigrade  to  the  digitigrade  form.  The  whole 
of  the  weight  then  falls  on  the  anterior  pillar  of  the  arch  alone. 
How  this  is  done,  not  only  without  damage  but  rather  with 
increased  strength  to  that  structure,  must  be  fully  compre- 
hended if  the  mechanism  of  the  foot  is  to  be  understood.  The 
action  is  sometimes  described  as  that  of  a  lever  of  the  first 
order,  where  the  power  of  the  muscles  of  the  calf  acts  on  the 
heel,  and,  through  the  fulcrum  formed  by  the  leg,  on  the 
weight  supplied  b}'  the  resistance  of  the  ground  against  the 
toes.  Another  and  a  better  way  of  putting  it  is  that  the  lever 
is  of  the  second  order,  the  weight  being-  that  of  the  body,  while 
the  fulcrum  is  supplied  by  the  toes.  This  is  shown  in  Fig.  6, 
PI.  2.  In  either  view  there  is  an  essential  difference  from 
ordinary  levers :  the  power  is  attached  to  the  leg,  i.e.,  to  the 
fulcrum  or  to  the  weight,  according-  as  the  action  is  regarded 
as  that  of  a  lever  of  the  first  or  of  the  second  order.  Both  views 
are,  however,  liable  to  mislead.  It  is  usual  to  give  the  combined 
muscle  acting  on  the  heel  as  tlie  power  by  which  the  body  is 
raised  to  tip-toe  as  if  it  were  the  only  power.  One  who  writes 
with  the  highest  authority  says,  in  a  book  intended  for  general 
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readers,  "  The  muscle  wliich  acts  upon  the  heel  is  one  of  the 
largest  and  most  powerful  in  the  body,  and  well  it  may  be,  for 
in  raising-  the  heel  it  has  to  raise  the  whole  weight  of  the  body." 
This  is  misleading  and  inaccurate.  If  the  foot  be  taken  when 
at  rest,  no  tendons  can  be  felt  behind  the  ankles;  when  the 
body  rises  to  tip-toe  they  start  out  on  either  side.  The  most 
prominent  on  the  inner  side  is  the  flexor  longus  pollicis,  on 
the  outer  the  peroneus  longus.  Those  tendons  which  are 
deeper  are  also  tightened;  the  flexor  longus  digitorum  and 
the  tibialis  posticus  on  the  one  side,  and  the  peroneus  brevis 
on  the  other.  Now  all  these  muscles  are  strong — their  com- 
bined strength  is  enormous — and  although  they  do  not  act  at 
the  same  advantage  as  the  calf  muscle,  which  acts  on  the  pro- 
jecting or  lever-like  heel,  they  do  exercise  a  very  great  in- 
fluence in  bringing  the  leg  and  foot  toward  a  continuous 
straight  line,  which  is  the  essence  of  the  tip-toe  movement. 
Take  the  flrst-named  only;  the  flexor  longus  pollicis  is  so 
strong  that  it  may  be  trained  to  bear  the  weight  of  the  body 
itself,  as  in  the  stage  dancer,  who  will  support  himself,  or  more 
generally  herself,  literally  on  the  great  toe.  Though  incapable 
in  most  persons  of  anything  like  such  a  feat  as  this,  the  muscle 
in  question  is,  in  all  good  feet,  very  strong. 

Of  m.y  long-entertained  view  that  the  influence  of  the  calf 
muscle  in  walking  has  been  over-rated,  and  that  of  the  other 
muscles  under-rated,  I  have  recentl}^  had  a  striking  illustra- 
tion. A  young  gentleman,  able  to  take  his  share  in  rough 
games  at  a  public  school,  and  to  do  a  long  day's  shooting 
with  his  father,  an  excellent  walker,  has,  on  one  side,  no  calf 
muscle  at  all.  It  had  been  paralyzed  in  infancy,  and  neither 
it  nor  the  tendo  Achillis  has  developed ;  the  latter  is,  in  fact, 
a  mere  attenuated  ligament,  contrasting  strongly  with  the 
specially  developed  tendon  on  the  other  side.  Here  an  extra 
development  of  the  remaining  muscles  of  the  same  side  and  of 
those  of  the  opposite  foot  and  leg  have  almost  completely 
compensated  for  the  deficiency,  so  that  the  subject  and  his 
friends  are  hardly  conscious  of  any  defect.  Had  the  deficiency 
existed  in  both  legs  it  would  have  been  serious  indeed. 

The  mechanism 'of  rising  to  tip-toe  consists  in  an  elevation 
of  the  heel  by  the  great  calf  muscle  acting  upon  it  (Fig.  8,  PI. 
3),  assisted  by  the  concurrent  action  of  the  groups  of  muscles 
whose  tendons  pass  down  behind  either  ankle.     These  latter. 
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which  move  the  foot  or  the  toes,  when  those  parts  are  free  to 
move,  move  the  body  on  the  foot  when  the  foot  is  fixed.  To 
say  that  tlie  body  is  raised  by  tlie  calf  muscle  acting-  on  the 
heel  (a  statement  often  made),  is  an  incomplete  and  mislead- 
ing- description.  The  same  action  continued  and  effected  with 
sufficient  vig-or  propels  the  body  forward,  whether  for  purpose 
of  walking",  running-,  hopping-,  or  jumping-. 

But  so  that  the  heel  be  raised  does  it  very  much  matter 
how  it  is  done  ?     The  answer  to  this  will  appear  from  the 


Fig.  27. 


following-  considerations:  Fig-.  27  shows  the  tendons  of  one 
muscle  only  crossing-  the  sole  from  end  to  end,  ail  else  being-, 
for  the  sake  of  clearness,  removed.  This,  the  tendon  of  the 
flexor  long-US  poUicis,  has,  to  the  arch  of  the  foot  which  it 
subtends,  the  relation  of  a  chord  to  an  arc,  of  a  bow-string-  to 
a  bow.  Now  this  arch,  or  arc,  or  bow,  is  made  of  flexible  ma- 
terial. The  bones  are  bound  together  by  ligaments,  as  shown 
in  Fig.  5,  PI.  2 ;  still  they  are  not  so  firmly  bound  together  but 
that  the  bracings  which  they  form  admit  of  a  considerable 
extent  of  yielding.     If,  then,  the  arch  be  yielding,  and  the  mus- 
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cle  acting-  on  this  tendon  be  strong-,  both  of  which  facts  are 
indisputable,  the  action  of  the  muscle  must  brace  up  the  arch 
as  certainl}^  as  tightening  a  bow-string-  increases  the  convex- 
ity of  the  bow  in  diminishing-  the  distance  between  the  ends  of 
it.  'Some  shortening  of  the  sole  ought,  therefore,  to  take  place 
in  the  act  of  rising  to  tip- toe. 

Let  a  piece  of  tape  be  laid  on  the  floor  and  trodden  on  in  a 
line  with  the  sole  of  the  naked  foot,  the  end  at  the  heel  being- 


Fig.  28.— Shows  the  Effect  of  Muscular  Action  in  Throwing  up  the  Arch  and  is  to  Fig.  27 
as  Fig.  26  is  to  Fig.  25.  1  is  t\\Q  flexor  longus 2}olUcis,  2  the  tibialis  posticus,  and  3  the  com- 
bined calf  muscles.    The  tibialis  anticus  is  seen  in  front. 


carried  round  and  held  at  a  point  on  the  skin  in  the  middle 
line  behind  the  ankle.  Now  stand  on  tip-toe,  bearing  the  whole 
weight  of  the  body  on  the  foot.  It  will  be  seen  that  the  tape 
(assuming-  the  foot  to  be  in  healthy  working-  order)  will  be 
visibly  slackened;  which,  as  it  seems  to  me,  proves  beyond  all 
doubt  that  the  anticipated  shortening  does  take  place.  This, 
however,  is  not  generally  accepted  as  a  fact.  The  bow-string 
action  of  the  tendons  of  the  leg  muscles  and  consequent  short- 
ening- of  the  sole  in  rising  to  tip-toe  had  never,  so  far  as  dili- 
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g-ent  search  can  discover,  been  recognized  at  all  until  pointed 
out  by  myself  in  a  communication  to  a  local  medical  associa- 
tion, in  1874,  expanded  into  a  pamphlet  in  1877.  Fig-s.  27  and 
28  are  intended  to  show  the  changes  in  the  condition  of  the 
arch  shown  in  Fig:.  25,  to  that  in  Fig-.  26,  as  a  result  of  the 
muscular  action  attendant  oh  raising  the  heel.  Of  the  figures, 
28  is  to  27  as  26  is  to  25.  The  long-  flexor  of  the  great  toe  (1) 
braces  up  the  arch  at  the  same  time  that  the  tibialis  posticus 

(2)  turns  up  the  inner  margin  of  the  foot,  and  the  calf  muscle 

(3)  lifts  up  the  heel. 

It  will  be  seen  that  the  effect  of  tightening-,  of  shortening-, 
the  tendon  of  the  long-  flexor  muscle  is  to  diminish  the  distance 
between  the  great  toe  and  the  point  where  the  tendon  passes 
round  the  bone  of  the  heel  below  the  ankle.  The  result  of  this 
is  to  brace  up  the  arch  and  increase  its  convexity.  But,  it 
should  also  be  understood,  the  effect  of  tightening  this  tendon 
or  cord  is  to  draw  it  toward  a  straight  line  between  the  point 
of  attachment  to  the  g-reat  toe  and  the  point  where  it  passes 
below  the  heel.  By  this  agency  the  joint  at  the  root  of  the 
g-reat  toe  is  uplifted,  and  if  the  tightness  be  sufflcient  to  bear 
the  weight  of  the  body,  the  anterior  pillar  of  the  arch  literallj^ 
dances  on  the  tight  rope.  If,  however,  the  weight  of  the  body, 
as  indicated  by  the  arrow  in  Fig.  28,  be  sufficient  to  bear  it 
down,  the  anterior  pillar  is,  at  least,  let  doAvn  lighth-.  Thus 
the  same  ag-ency  that  assists  in  raising  the  body  braces  up 
the  arch  of  the  foot,  and,  in  lifting-  the  joint  at  the  root  of  the 
great  toe,  relieves  it  from  the  pressure  against  the  ground 
which  the  weight  of  the  body  suddenly  thrown  upon  it  would 
occasion. 

The  tip-toe  position  which  is  attained  b}'  vigorous  action 
will  be  seen  to  prett^^  closely  accord  with  that  shown  in  PL  8, 
as  the  position  of  complete  rest.  The  apparent  contradiction 
is  apparent  only.  The  bejJuty  of  the  arrangement  is — it  is  one 
of  the  many  pretty  things  in  the  domain  of  physiologN^— that 
the  tip-toe  position,  where  the  muscles  have  been  thrown  into 
vigorous  action,  is  one  in  which  they  do  the  work  of  sustain- 
ing the  arch,  in  their  action  as  bow-strings  or  as  tie-rods. 
Thus  the  ligaments  which  bear  the  strain  when  the  foot  is 
flat  on  the  ground  are  completely  relieved.  For  this  complete 
relaxation  of  the  ligaments  it  is  necessary  that  the  foot  be  as 
nearlj^  as  possible  in  the  position  of  complete  rest.  So  far  as 
VI— 3 
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there  is  any  strain  at  all  on  ligaments,  it  is  on  those  which 
bind  tog-ether  the  hones  on  the  upper  surface.  The  two  agen- 
cies for  supporting-  the  arch  do  not  do  the  same  duty  at  the 
same  time ;  one  or  the  other  is  in  repose. 

It  is  not  sug-g-ested  that  Fig'S.  27  and  38  are  anything-  more 
than  diag-rams.  It  would  be  impossible  to  effect  so  much 
change  without  very  much  displacing  the  bones  on  each  other. 
For  a  flat  foot  to  become  arched  involves  changes  in  the  bones 
which  can  only  be  effected  in  time.  That  some  such  change 
as  that  indicated  (p.  11)  does  reallj^  take  place  is  shown  by 
the  experiment  with  the  tape,  and  by  the  photographs  repro- 
duced in  Figs.  25  and  20,  pp.  12  and  13. 

As  compared  with  the  long  flexor  muscle,  which  is  common 
to  all  the  smaller  toes,  that  acting  on  the  great  toe  alone 
plays,  in  supporting  the  arch,  the  much  more  important  part. 
In  animals,  as  in  man,  the  flexor  muscle  ^s  generally  divided 
into  two.  The  horse  has,  in  his  divided  flexor  muscle  acting 
on  a  single  tendon,  a  relic  of  remote  ancestors  having  two  toes 
and  two  flexors:  but,  where  all  the  digits  exist,  the  division 
of  duty  is,  however  varied  in  arrangement,  more  evenly  dis- 
tributed than  in  the  case  of  man,  where  one  division  forms  the 
flexor  longus  pollicis,  acting  on  a  single  toe.  This  is  a  special 
characteristic.  This  is  one  more  evidence  of  the  special  im- 
portance of  the  great  toe  in  the  human  foot.  The  long  flexor 
of  the  smaller  toes  acting  on  the  outer  and  less  marked  por- 
tion of  the  arch  has  less  influence  upon  it  than  the  other  mus- 
cle. It  serves,  however,  an  important  purpose:  the  tendon 
which  divides  to  go  to  each  of  them  comes  into  the  sole  on  a 
higher  level,  farther  from  the  extremity  of  the  arch,  but  in 
passing  outward  to  the  smaller  toes,  it  does  not  pass  above 
the  other  tendon,  as  with  greater  apparent  convenience  it 
might  do:  it  passes  underneath,  dipping  downward  and  pick- 
ing up,  so  to  speak,  the  lower  one.  The  course  of  the  muscles 
is  shown  in  Fig.  8,  PL  3,  and  in  Figs.  10,  11,  and  12,  PI.  4. 
Otherwise,  however  much  tension  of  the  long  flexors  increased 
the  height  of  the  arch,  it  would  do  nothing  to  increase  the 
hollow  beneath.  In  Fig.  28  the  space  beneath  the  tight  ten- 
don, between  it  and  a  line  drawn  from  heel  to  toe,  is  no  greater 
than  it  is  beneath  the  relaxed  one  in  Fig.  27.  In  these  figures, 
for  the  sake  of  clearness,  Qvi\y  one  tendon  is  shown.  Thus  it 
is  that  the  action  of  the  long  flexor  tendons  on  the  arch  of  the 
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foot  may  -with  greater  propriety-  be  compared  to  a  tie-rod  than 
to  a  bow-string-.  The  chord  of  the  arc  becomes  itself  an  arc 
as  it  is  drawn  upward  by  the  tendon  crossing  it.  This  ar- 
rangement of  the  tendons  in  the  sole  is  shown  in  Fig.  13,  PI.  4. 

Special  prominence  has  been  given  to  the  flexor  longus 
pollicis  muscle  in  bracing  up  the  arch,  because  its  bow-string 
or  tie-rod  influence  (Figs.  27  and  28)  is  most  manifest  as  well 
as  of  first  importance.  The  tibialis  posticus,  which  has  been 
mentioned,  serves  a  very  useful  purpose;  it  draws  the  scaphoid 
bone  toward  the  bony  prominence  on  the  os  calcis  (sustenta- 
culum tali)  round  which  the  tendon  runs,  and  so  throws  up 
the  head  of  the  astragalus,  which  rests  on  the  ligament  be- 
tween those  bones.  Then,  the  peroneus  longus,  which  draws 
the  inner  margin  of  the  front  part  of  the  arch  and  the  outer 
ankle  toward  each  other,  has  a  most  potent  influence  in  brac- 
ing up  and  increasing  the  concavity.  An  important  question 
here  arises.  We  have  seen  that  the  muscles  concerned  in 
holding  down  the  toes,  especially  the  great  toe,  are  the  agents 
for  giving  good  foot-hold,  and  that  these  muscles  are  also 
concerned  in  raising  the  bodj-  to  tip-toe,  and  in  propelling'  it 
onward  in  walking.  In  what  position  of  the  foot  do  thej' 
most  effectiveh'  act  ?  It  is  easy  to  test  this  question  practi- 
cally by  means  of  pieces  of  tape  or  slips  of  paper  placed  one 
under  the  middle  joint  of  each  great  toe.  Stand  with  the  bare 
feet,  first  in  the  militar}^  position,  the  inner  margins  inclined 
from  each  other  at  an  angle  of  forty-five  degrees.  Judge  now 
of  the  degree  of  firmness  with  which  the  tapes  are  held  in  op- 
position to  an  attempt  by  another  person  to  draw  them  away. 
Now  do  the  same  thing  with  the  feet  slightly  inclined  toward 
each  other,  and  note  the  difference. 

It  will  probably  be  found  that  the  tape  or  paper  will  be 
xield  down  most  firmly  in  the  latter  position.  The  explanation 
seems  to  be  this:  Turning  the  feet  outward,  with  the  soles 
flat  on  the  ground,  has  the  effect  of  relaxing  the  tendon  of  the 
peroneus  longus  muscle,  which  crosses  the  sole  from  the  outer 
ankle  to  be  inserted  into  the  base  of  the  first  metatarsal  bone 
(Fig.  14,  PI.  5).  This  muscle  is  a  most  important  agent  in 
holding  down  the  front  part  of  the  inner  margin  of  the  foot, 
and  with  it  the  great  toe.  But  all  muscles  act  best  when  the 
tendons  are  already  taut,  when  there  is  no  loose  line  to  gather 
up  before  commencing  to  pull.     This  conditioii  is  present  when 
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the  toes  are  inclined  inward,  and  thus  good  foothold  is  best 
maintained,  and  springing  to  tip-toe  most  readily  and  effect- 
ively done  when  the  toes  are  so  directed. 

The  law  relating  to  the  effect  of  constant  pressure  and  of 
constant  tension  on  the  tissues  of  the  bod3^  has  been  stated  on 
page  21,  as  also  the  one  that  muscles  developed  by  use  remain 
taut  and  firm  when  not  in  use  (p.  28).  They  thus  exert  con- 
stant pressure  on  the  joint  surfaces,  constant  tension  on  any 
ligament  stretched,  and  tend  so  to  modifj-  them  that  permanent 
modification  of  form  is  the  result.  As  already  stated,  the 
whole  principle  of  physical  education  hangs,  to  a  very  large 
extent,  on  these  laws.  If  we  apply  them  to  the  arch  of  the 
foot  it  is  apparent  that  such  exercise  as  involves  springing  on 
tip-toe  must  influence  the  contour  of  the  arch,  and  that,  in  the 
process  of  physical  training,  movements  which  involve  it 
should  play  a  large  part,  if  only  as  a  means  of  counteracting 
the  influence,  in  a  direction  directly  opposite,  of  prolonged 
standing.  (Mentioning  this  view  to  Sir  James  Paget  on  one 
occasion,  he  replied  that  many  years  before  he  had  known  a 
dancing-master  at  Windsor  who  always  told  his  pupils  to 
stand  on  tip-toe  whenever  possible,  assuring  them  that  if  they 
did  so  they  would  never  be  flat-footed.) 

The  arch  of  the  foot  is,  in  fact,  formed  b^^  exercise ;  in  in- 
fancy it  hardl^^  exists.  As  youth  advances,  it  becomes,  or 
ought  to  become,  more  and  more  marked.  To  what  degree 
full  development  may  take  it,  depends  partly  on  inheritance, 
still  more  on  the  freedom  with  which  the  foot  is  habitually 
used,  and  the  avoidance  of  prolonged  standing,  or  of  standing 
in  a  bad  position.  It  is  a  question  of  physical  education,  de- 
signed or  unconsciously  effected,  or,  on  the  other  hand,  of  neg- 
lect and  misuse. 

But  if  it  be  true  that  the  arch  is  formed  by  exercise,  the 
question  naturally  arises,  why  is  it  not  over- formed,  and  the 
arch  made  excessive  b^^too  constant  or  too  powerful  straining 
of  the  tie-rods,  of  which  the  flexor  longus  pollicis  muscle  is  the 
tjqje  ?  An  excessive  form  of  arch  may  exist  as  a  deformity, 
but  it  is  due  to  a  morbid  contraction  of  the  fibrous  plantar 
fascia,  not  to  healthy  muscular  action,  which,  as  it  seems  to 
me,  could  not  cause  it.  This  is  partly  explained  by  the  influ- 
ence of  the  tibialis  posticus  muscle.  Compare  its  attachments 
as  seen  in  Fig.  14,  PI.  5,  and  the  bony  construction  of  the  arch 
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(Fig-.  11,  Pi.  4)  with  the  diagrams  27,  28,  pp.  31  and  32.  It  will 
be  seen  that  the  tendon  passes  under  the  sustentaculum  tali, 
and  stretches  across  the  space  unoccupied  by  bone  on  which 
the  head  of  the  astragalus  falls,  as  seen  in  PI.  1,  Fig-.  2.  Thus 
it  is  clear  that  action  of  this  muscle  relieves  from  strain  the 
ligament  crossing  the  space.  Now,  the  astragalus  cannot  be 
driven  upward  too  much,  as  shown  in  the  sketch,  Fig.  28, 
where  the  bones  were  simply  set  in  clay  for  the  purposes  of 
the  drawing.  The  weight  of  the  body  will  in  any  case  keep 
it  down  to  its  proper  level.  But  let  us  suppose  that  the 
scaphoid  bone  has  been  thrown  up  too  high,  above  the  level  of 
the  sustentaculum  tali,  then  the  muscle  in  question,  whose 
line  of  traction  is  always  determined  bj^  that  bony  point, 
draws  the  scaphoid  bone  downward,  and  corrects  any  exces- 
sive convexity  so  far  as  that  bone  is  concerned.  Any  undue 
springing  upward  at  the  base  of  the  first  metatarsal  bone  is 
prevented  by  the  peroneus  longus  muscle,  which  tends  to  bring 
that  point  and  the  outer  ankle  toward  each  other  by  means  of 
the  tendon  passing  obliquely  across  the  sole,  Fig.  14,  PI.  5. 
Although  this  is  one  of  the  agencies  for  bracing  up  the  arch, 
it  also  keeps  the  inner  side  of  the  foot  down,  and  prevents 
undue  uprising.  Dr.  Duchenne  (of  Boulogne)  has  spoken  of  the 
peroneus  longus  as  the  agent  which  forms  the  arch  (le  forma- 
teur).  This  is  too  much  to  sa^^;  it  assists  in  forming  and  as- 
sists in  limiting  the  formation.  The  same  may  be  said  of  the 
tibialis  posticus.  Thus,  the  rising  to  tip-toe,  which  is  the 
principal  movement  of  the  foot,  develops  the  principal  feature 
it  has;  while  provision  exists  against  over-development. 

The  influence  of  exercise  in  developing  the  calf  muscle  act- 
ing on  the  heel  is  well  known.  So  long  as  a  weak  calf  muscle 
exists,  a  long  lever,  in  the  form  of  the  heel,  is  supposed  to  be 
necessary;  and  this  arrangement,  so  long  as  only  slow  move- 
ment is  required,  suffices.  If,  however,  quick,  vigorous  move- 
ment of  the  heel  is  necessarj^,  then  a  shorter  lever  and  a 
stronger  power  is  required.  It  has,  therefore,  been  commonlj' 
supposed  that  as  races  have  developed  larger  calves  they 
have  acquired  also  shorter  heels.  Professor  Flower  has  inves- 
tigated this  subject,  and  he  finds  that  the  heels  of  the  higher 
races  are  not  shorter  than  those  of  savages.  I  have  no  doubt 
of  this — Professor  Flower  is  not  likely  to  be  wrong — but  I 
also  have  no  doubt  that  the  heel  of  the  highly  developed  foot 
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is  practically,  though  not  actually,  shorter.  There  is  less 
projection  backward  because  more  projection  downward.  As 
the  foot  changes  from  the  position  shown  in  Fig.  25  to  that  in 
Fig.  26  (p.  13)  and  explained  by  Figs.  27  and  28  (pp.  31  and  32), 
the  heel  does  not  shorten,  but  it  does  project  more  downward, 
less  backward.  And  so  it  is  as  one  watches,  from  month  to 
month,  a  flat  foot  become  permanently  more  arched. 

Under  the  influence  of  vigorous  and  rapidly  executed  move- 
ments, the  muscles  of  the  calf  and  lower  part  of  the  leg  are 
modified  in  form,  as  well  as  increased  in  size.  The  fleshy 
(muscular)  fibres  of  the  deeper  muscles  (Fig.  8,  PL  3)  are  ex- 
tended very  much  lower  than  those  of  the  calf  muscles,  where 
the  tendon  extends  high  up  into  the  leg.  Thus  an  enlarge- 
ment takes  place  just  above  the  ankle,  gently  increasing  to 
the  calf.  This  is  seen  in  the  dancer ;  but  in  the  laborer,  accus- 
tomed only  to  lift  heavy  weights  but  not  to  rapid  movements, 
these  deeper  muscles,  although  partaking  of  the  development, 
share  it  in  a  less  degree.  In  such  cases  one  sees  an  enormous 
calf  abruptly  projecting  from  the  leg,  not  gracefully  narrowing 
down  to  the  ankle  as  in  the  dancer. 

Thus  development  depends  not  only  on  the  amount  but  on 
the  manner  of  the  exercise.  Excellence  of  form  depends  on 
exercise  of  function  and  on  the  inanner  in  which  function  is 
fulfilled.  This  is  true  of  the  foot  as  regards  strength  as  well 
as  beauty,  and  if  it  be  admitted  then  will  be  recognized  the 
importance  of  properly  performing-  the  most  ordinary  func- 
tions. Foremost  among  these  are  standing  and  walking;  but 
as  we  are  discussing  movements  the  latter  will  be  taken  first. 

The  act  of  walking  is  essentiall}'  a  series  of  alternate  risings 
to  tip-toe  of  either  foot  so  as  to  take  the  weight  of  the  body 
alternately  on  each,  and  in  that  position  propel  the  body  on- 
ward in  the  direction  of  the  other  foot  (brought  forward 
ready  to  go  through  the  same  movement)  toward  which  the 
bod}'^  is  also  drawn.  Where  properly  performed  it  may  be 
briefly  described  as  follows :  Let  us  take  it  at  a  time  when  the 
right  foot  has  been  put  forward  and  has  reached  the  ground. 
The  body  will  have  been  propelled  onward  f7?om  the  left  by 
the  agenc}''  of  the  muscles  which  raise  the  heel  and  those 
which  bear  down  the  front  part  of  the  foot  and  the  toes.  Now 
the  group  of  extensor  muscles  on  the  front  of  the  leg  acting 
from  their  attachments  to  the  back  of  the  foot  and  to  the  toes 
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as  fixed  points  draw  tlie  leg-  with  the  bod^^  forward.  Thus 
principally-  b}-  propulsion  but  partly  by  traction  the  body  is 
brought  over  the  spot  where  the  rig-ht  foot  is  placed  ready  to 
bear  it.  The  muscles  acting-  as  tractors  are  the  tibialis  anti- 
cus,  peroneiis  tertius,  extensor  longus  pollicis,  and  extensor 
long-US  dig-itorum.  While  they  are  so  acting-  the  flexors  are 
holding-  the  toes  to  the  g-round  read}^  to  be  in  turn  a  basis 
from  which  to  spring-  upward  and  onward. 

At  the  time  when  the  weig-ht  of  the  body  is  for  the  moment 
borne  on  the  rig-ht  foot  the  left  has  risen  from  the  g-round  and 
is  swing-ing-  forward.  In  this  position  the  left  foot  is  ready  to 
be  ag-ain  placed  on  the  g-round  for  the  purpose  of  receiving-  in 
turn  the  weight  of  the  body  passing-  over  it.  The  toes  should 
be  directed  forward,  the  line  of  the  inner  marg-in  of  the  foot 
sig-htly  inward.  The  foot  should  be  in  extension,  the  toes 
pointed  downward  so  that  they  and  not  the  heel  should  first 
touch  the  g-round.  These  two  points  are  in  opposition  to  the 
g-enerally  accepted  view  and  to  the  teaching-  of  authority; 
but  they  are  to  my  mind  so  important — the  whole  question  of 
what  constitutes  g-ood  walking-  turns  on  their  acceptance  or 
rejection — that  each  will  be  separately  discussed  hereafter. 

By  the  time  that  the  weig-ht  has  fallen  on  the  tread  of  the 
rig-ht  foot,  the  heel  has  sunk  to  the  g-round,  and  is  immediately 
lifted,  raising-  the  foot  into  the  tip-toe  position.  The  eff'ect  of 
this  movement  in  bracing-  up  the  arch  has  been  already  pointed 
out  (p.  33).  Now,  as  the  weig-ht  comes  to  be  fully  borne  on 
the  anterior  pillar,  a  bending  or  hinge  movement  takes  place. 
How  tension  of  the  flexor  tendons  acting  on  the  great  toe 
limits  this  bending-,  and  relieves  the  pressure  which  would 
otherwise  be  thrown  on  the  anterior  pillar,  has  also  been  ex- 
plained (p.  33).  Such  bending  as  takes  place  at  this  stage  is 
at  the  joints  formed  by  the  bend  at  the  heads  of  the  three 
inner  metatarsal  bones.  On  reference  to  the  skeleton  it  Avill 
be  seen  that  these  three  ends  are  not  in  line  (E  F,  Fig.  1,  PI. 
1);  it  is  not  desirable  that  they  should  be.  If  they  were  so, 
the  bending  would  be  on  too  narrow  a  line,  the  comparison  to 
a  hinge  would  be  too  exact.  The  arrangement  of  the  head  of 
the  middle  metatarsal  bone  of  the  three  in  advance,  and  that 
of  the  two  outer,  opposite  each  other,  increases  the  base  on 
which  the  weight  of  the  body  is,  for  the  moment,  borne,  and 
from  which  it  is  propelled  onward.     But  as  the  foot  is  brought 
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to  extreme  tip-toe,  after  •  the  weight  of  the  body  has  passed 
over  it,  the  tendency  of  tlie  ankle  is  to  go  more  and  more  out- 
ward. For  tliis,  an  obUque  hinge  is  necessary,  and  it  is  sup- 
pUed  at  the  heads  of  the  three  outer  metatarsal  bones.  These 
are  nearly  in  line  C  D,  and  so  do  form  a  narrow,  though  not 
an  absolutely  straight,  hinge.  It  will  be  recognized  that  a 
broad  base  is  not  now  necessary,  the  weight  of  the  body  hav- 
ing passed  over.  The  propulsion  onward  in  the  last  part  of 
the  act  being  done  mainly  from  the  great  toe,  little  weight  is 
thrown  on  the  line  of  the  outer  hinge.  Thus,  for  weight  bear- 
ing, we  have  a  broad  hinge,  on  the  line  EF,  and  the  limiting 
influence  on  the  bending  of  it  supplied  by  the  flexor  tendons. 
When  a  free  but  simple  bending  only  is  required,  we  have  the 
narrow,  oblique  hinge,  CD.  This,  in  my  view,  is  the  explana- 
tion of  the  irregular  line  across  the  foot  described  by  the  heads 
of  the  metatarsal  bones. 

But  this  is  not  all.  When  the  foot  is  fully  raised  to  tip- 
toe, and  the  body  thrust  onward,  the  joint  at  the  root  of  the 
great  toe  is  uplifted,  dancing  on  a  tight-rope,  as  shown  in  Fig. 
28.  It  has  ceased  to  act  as  a  hinge  to  the  foot;  the  final  joint 
of  the  great  toe  must  take  part  in  the  bending  on  which  the 
foot  is  finally  up-lifted  from  the  ground.  It  will  be  seen  that 
it  forms  part  of  a  line,  C  D,  in  Fig*.  1,  PI.  1,  which  coincides 
with  the  rest  of  the  hing'e  concerned  in  this  movement. 

Why  should  the  ankle  be  so  constructed  that  it  is  projected 
outward  as  the  foot  comes  to  full  extension  in  moving'  for- 
ward ?  There  are  two  distinct  advantages.  One  is  that  the 
ankle  of  the  moving  foot  is  thrown  out  of  the  way  of  the  other 
as  the  former  is  brought  past  the  latter.  Thus  brushing  of 
the  up-lifted  foot  against  the  ankle  on  the  opposite  side  is 
avoided.  The  other  advantage  is  that  the  excessive  extension 
of  the  foot,  which  conveying  it  directly  over  the  tip  of  the 
great  toe  would  involve,  is  unnecessary',  because  the  foot  is,  in 
fact,  carried  over  the  outer  or  shorter  toes. 

In  order  that  all  these  movements,  involved  in  a  single 
step,  should  be  done  well,  they  must  not  be  done  too  raiiidly. 
Fast  walking,  as  done  in  foot-races,  cannot  possibly  be  done 
well;  it  ought  not  to  be  done  at  all.  When  an  increased  speed 
is  necessary,  running  is  the  natural  course.  In  this  both  feet 
are  for  a  period  entirely  removed  from  the  ground — the  heel 
never  touches  it — the  digitigrade  position  being  maintained 
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throughout.  It  is  important  also  that,  vvhatev^er  the  speed, 
the  leng'th  of  stride  should  not  be  too  great.  If  so,  the  ground 
can  only  be  reached  with  the  heel;  there  is  no  good  foot-hold 
to  which  the  bod^^  can  be  drawn  by  the  muscles  acting  from 
the  back  of  the  foot  on  the  front  of  the  leg.  The  bearing  of 
the  hinder  foot  is  also  diminished  to  the  smallest  point,  and 
the  propulsion  onward  is  more  likel}^  to  be  attended  with  a 
sliding  backward.  These  difficulties  cause  greater  muscular 
effort,  as  well  as  greater  friction  on  the  sole. 

There  should  be  good  firm  pressure  of  the  toes  on  the 
ground,  and  especially  of  the  great  toe  at  the  beginning,  con- 
tinued up  to  the  end  of  every  step. 

Dancing*  is  a  much  more  complex  proceeding.  The  princi- 
pal movement,  however,  even  here,  is  to  and  from  the  tip-toe 
position.  Its  influence,  as  a  means  of  promoting  the  develop- 
ment and  in  maintaining  the  strength  of  the  foot  can  hardly 
be  over-rated.  Of  this  exercise,  looked  at  from  another  point 
of  view,  let  another  speak.  "  The  true  idea  of  dancing  entitles 
it  to  favor.  Its  end  is  to  realize  perfect  grace  in  motion. 
And  who  does  not  know  that  a  sense  of  the  graceful  is  one  of 
the  higher  faculties  of  our  nature  ?  "     (Channing.) 

It  is,  however,  with  the  mechanism  of  movement,  rather 
than  the  poetry  of  motion,  that  we  are  here  concerned,  and 
we  now  come  to  another  highly  interesting  feature  in  the 
mechanism  of  the  human  foot,  one  which  very  largelj'  con- 
tributes to  its  efficiency,  and  at  the  same  time  stamps  it  as 
altogether  different  from  any  other  foot — the  difference  in  the 
behavior  of  the  great  and  of  the  little  toes  as  they  are  all 
pressed  against  the  ground,  whether  for  the  purpose  of  secur- 
ing good  foot-hold  in  standing,  for  rising  to  tip-toe,  or  for  pro- 
pelling the  body  onward. 

The  division  of  the  great  toe  into  two  phalanges  only,  with 
two  flexor  muscles,  one  to  each,  is  effective  to  hold  both  down 
and  keep  it  straight  in  all  its  length.  Here  the  advantage  of 
this  construction  and  of  the  special  development  to  remark- 
ably large  size  of  the  first  digit  is  apparent.  It  forms  a  firm 
solid  base,  much  more  so  than  if,  like  the  other  toes,  it  became 
flexed.  Figs.  29  and  30  mark  the  contrast.  In  the  one  case, 
representing  the  great  toe,  a  metatarsal  bone  (a)  is  shown 
with  two  phalanges.  Let  it  be  remembered  that  there  is  not 
only  a  short  flexor  of  the  great  toe  but  an  abductor  andean 
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adductor,  one  pulling  one  way  and  one  in  the  opposite  direc- 
tion, and,  like  the  two  reins  of  a  bridle  when  both  are  pulled 
tog-ether,  they  have  a  joint  or  collective  action.  This  is  the 
same  as  that  of  the  short  flexor.  The  three  may  therefore  be 
regarded  as  one  set  of  flexor  muscles.  Their  effect,  repre- 
sented by  the  line  1,  is  to  hold  down  the  first  phalanx,  acting 


Fig.  30. 
Figs.  29,  30  Show,  in  the  Great  Toe  and  in  tlie  Smaller  Toes,  the  Heads  of  Jletatatural 
Bones  («)  Borne  Down  by  the  Weight  of  the  Body,  Indicated  by  Arrows,  and  the  Plialanges 
(two  in  the  Case  of  the  Great  Toe,  Three  in  the  Case  of  the  Smaller)  Acted  on  by  the  Muscles 
Shown  by  Lines.  1  is  the  flexor  brevis,  2  is  the  flexor  longus.  The  great  toe  is  held  flat,  not 
flexed  as  in  Fig.  31,  and  the  smaller  toes  have  a  depression  at  b,  not  a  prominence  as  in  Fig. 
32;  c  is  a  small  bone  (sesamoid)  not  usually  found  in  the  smaller  toes. 

on  it  as  on  a  lever,  the  fulcrum  being  formed  hy  the  joint  at 
the  base  of  the  great  toe. 

This  joint  is  held  down  In'  the  weight  of  the  bod3^,  as  indi- 
cated by  the  arrow.  Clearly,  then,  if  the  combined  muscles 
be  strong  enough  to  hold  down  the  first  phalanx,  the  middle 
joint  cannot  I'ise.     As  a  fact  they  are  sufficiently  strong,  and 
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in  a  good  foot  no  up-rising  is  seen  at  that  joint.  On  the  con- 
trary, as  it  lies  between  the  points  operated  on  by  the  two 
forces  indicated  by  the  hnes  1  and  3  in  Fig.  29,  it  is  the  point 
of  greatest  downward  pressure.  Thus,  tlie  first  phalanx  being 
held  down,  the  powerful  long  flexor  (2)  acting  on  the  second, 
exerts  all  its  influence  on  a  straight  great  toe. 

Fig.  30  shows  a  toe  with  three  phalanges  and  a  short  flexor 
tendon  (1)  inserted  into  the  second  or  middle  phalanx.  Here 
there  is  nothing  to  prevent  the  joint  between  the  first  and 
second  rising  up,  and  it  does  so  as  the  toes  are  drawn  firmly 
against  the  ground  by  the  long  flexor  muscle  (2).  This  is 
desirable  where  the  object  is,  as  far  as  possible,  to  grip  the 
ground,  which  is  the  function  of  the  smaller  toes. 

Ever^'  one  can  try  for  himself  how  far  this  description  of 
the  difference  in  the  behavior  of  the  great  and  of  the  smaller 
toes  corresponds  with  observations  on  good  feet  in  the  living 
bod3\  On  the  other  hand,  if  a  recently  amputated  foot  be 
placed  on  a  table  in  the  standing  position  and  traction  made 
on  the  tendons  of  the  long  flexors,  the  great  toe  and  smaller 
toes  wfll  all  of  them  bend.  In  this  experiment  the  short  flexor 
muscles  are  as  if  they  did  not  exist.  The  toes  are  then  drawn 
into  the  position  shown  in  Figs.  31  and  32.  We  see  the  same 
thing  in  feet  that  have  become  flat,  where  the  bony  pressure 
has  for  the  time  destroyed  the  action  of  these  muscles;  it 
probably  exists  too  in  races  always  flat-footed.  It  certainly 
does  not  exist  in  feet  of  a  high  class. 

Figs.  31  and  32  represent  the  position  which  the  bones 
must  occup3"  in  toes  as  represented  in  sculpture.  The  Dis- 
cobolus of  Myron  has  already  been  mentioned  as  having  this 
faulty  position  of  the  toes.  Here  either  the  athlete  repre- 
sented must  have  flexed  his  great  toe  and  then  pressed  it 
against  the  ground,  which  he  would  not  be  likely  to  do,  or  he 
had  no  power  in  his  short  flexor  muscles,  also  unlikely  in  an 
athlete,  or  the  artist  must  have  idealized  from  a  faulty  ideal. 
That  artists  in  classic  times  did  represent  their  own  concep- 
tions of  what  the  human  body  in  the  highest  perfection  should 
be,  adopting  their  own  ideal  rather  than  strictly  following 
nature,  there  can,  I  think,  be  little  doubt.  It  is  difficult  to 
look  on  the  foot  of  the  Venus  di  Medici  and  regard  it  as  mod- 
elled from  one  in  a  living  body.  The  manner  in  which  the 
smaller  toes  are  represented  in  the  Discobolus  also  calls  for 
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remark;  they  are  properly  shown  as  gripping-  the  g-round,  as 
flexed,  but  they  are  also  shown  as  a  hand  would  be  in  grasp- 
ing an  object;  all  the  joints  are  prominent,  as  seen  in  Fig.  32. 
In  fact,  however,  the  two  muscles,  as  seen  in  Fig.  30,  combine 
to  depress  the  joint  between  the  second  and  third  phalanges, 
as  we  actually  see  in  nature,  and  as  shown  at  h.  The  joint  is 
not  prominent,  as  at  6,  Fig%  33,    This  error,  for  so  I  cannot 


Fig.  33. 


but  regard  it,  is  still  more  apparent  in  another  Discobolus  in 
the  Hellenic  room  of  the  British  Museum,  a  marble  copy  said 
to  be  made  in  Roman  times  from  a  Greek  original,  possibly 
of  Alkamenes.  Both  artists,  as  it  seems  to  me,  must  have 
idealized  from  a  bad  ideal. 

The  collection  at  South  Kensington  contains  two  striking- 
figures  expressive  of  action,  by  eminent  modern  artists;  both 
are  placed  in  the  Chantrey  Bequest  room.  One  (in  bronze) 
is  Sir  Frederick  Leighton's  "Athlete  strug-g-ling  with  a  Python." 
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Here  the  toes  of  the  foot  furthest  back  are  seen  to  be  all  of 
them  vig-oroush'  flexed,  the  middle  joint  of  the  great  toe  and 
the  joint  between  the  first  and  second  phalanges  of  the  smaller 
ones  are  all  of  them  projecting  upward  in  one  continuous 
straight  fine,  as  if  they  were  all  constructed  on  the  same  plan. 
In  Mr.  Thorny  croft's  marble  statue  of  Teucer,  close  by,  the 
same  features  exist,  but  in  a  less  marked  degree.  Whoever 
the  artists  maj^  be,  whatever  their  authoritj^,  who  portray  the 
toes  as  if  they  were  used  as  grasping  organs,  it  cannot  be 
right  to  do  so.  Man  may  be  (in  more  senses  than  one)  a 
grasping  animal — his  hand  is  admirably  designed  for  such 
acts — but  his  foot  is  intended  to  press  upon  the  ground,  and 
good  foot-hold  is  given  in  direct  proportion  as  it  can  be  so 
pressed.  Such  pressure  can  best  be  given  \)j  maintaining  the 
great  toe  extended  in  all  its  length,  as  in  Fig.  29,  not  as  in 
Fig.  31.  The  smaller  toes,  it  is  true,  are  adapted  to  take  ad- 
vantage of  any  softness  existing  in  the  surface  of  the  ground, 
but  even  they  have  their  ends  pressed  downward,  as  in  Fig. 
30;  there  is  no  digging  into  the  ground  with  the  nails,  as  indi- 
cated in  Fig.  32.  This,  however,  would  actually  happen  in  any 
attempt  to  hold  soft  ground  with  the  hands.  The  human  foot 
does,  in  a  very  slight  degree,  retain  the  g'rasping  power  which 
characterizes  the  Quadrumana,  but  this  cannot  be  the  "  essen- 
tial character,"  which  the  artist  would  wish  to  represent. 
The  great  glory  of  it  is  the  adaptation  for  treading  firmly  on 
that  solid  earth  which  man  is  directed  to  subdue. 

My  apology  for  expressing,  in  a  manner  so  decided,  opin- 
ions on  a  subject  which  may  seem  to  belong  to  the  artist 
rather  than  to  the  surgeon  or  to  the  physiologist,  is  twofold. 
First :  If  it  be  true  that  the  function  of  the  artist  is  to  repro- 
duce the  essential  characters  of  the  foot,  it  is  within  the  do- 
main of  phj^siology  to  point  out  what  the}''  are.  Secondly :  In 
the  decision  ho-w  the  feet  should  be  used,  and  how  thej'  should 
be  clothed,  artists  will  exercise  an  infiuence  greater,  perhaps, 
than  physiologists,  and  it  is  highly  important  that  these  es- 
sential features  should  be  known. 

The  difference  between  the  great  and  smaller  toes  is  inter- 
esting from  another  point  of  view.  The  curious  arrangement 
common  to  the  whole  MammaUan  kingdom,  of  two  phalanges 
for  the  first,  and  three  for  the  other  digits,  seems  to  have 
always  existed  through  every  geologic  period  since  mammals 
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first  appeared — it  was  seen  in  reptiles  even  before  that — and 
vet  no  mammal  or  other  animal,  recent  or  fossil,  has  been 
found  in  which  this  arrangement  has  appeared  to  be  of  the 
slightest  advantage,  excepting  only  man.  In  him  it  is  essen- 
tial. One  might  imagine  a  human  hand  with  a  first  digit  or 
thumb  in  three  segments.  The  whole  scheme  of  the  human 
foot  would  have  to  be  changed,  if  such  an  arrangement  existed 
in  it.  How  equal  efficiency''  could  be  obtained  I,  at  any  rate, 
cannot  imagine. 

The  finer  movements  which  can  be  made  with  the  fingers 
need  hardly  be  considered  in  relation  to  the  toes.  The  same 
machinery  exists.  The  lumbricales  muscles  might,  perhaps, 
under  training,  be  made  to  hold  down  the  first  phalanx,  while 
the  extensors,  by  means  of  the  expansion  of  the  tendons  on- 
ward toward  the  tips,  extended  them — a  movement  similar  to 
that  of  making  the  up-stroke  in  writing.  No  such  faculty 
exists  in  ordinary  feet.  Nor  is  there  any  similarity  between 
the  second  toe  and  the  index  finger,  which  has  its  special  in- 
dicator muscle.  Still,  the  second  toe  has  a  special  character. 
It  supplies  for  the  act  of  expanding  the  toes  an  imaginary 
middle  line.  In  Figs.  17  and  19,  PI.  6,  the  action  of  the  inter- 
ossei  muscles  is  explained.  The  four  on  the  upper  side  (dor- 
sal) move  the  four  toes  from  an  imaginary  middle  line  in  the 
second,  which,  therefore,  has  two  muscles  attached  to  it.  The 
three  muscles  on  the  under  side  (plantar)  move  the  three 
outer  toes  toward  the  second,  which  remains  stationary.  In 
the  hand,  the  corresponding  line  is  in  the  middle  finger.  There 
the  balance  of  power  is  less  disproportionate  than  it  is  in  the 
foot  where  the  great  toe,  on  the  one  side,  fully  balances  the 
three  outer  ones  on  the  other. 

Before  leaving  the  consideration  of  the  toes,  and  the  man- 
ner in  which  they  are  acted  upon  by  the  muscles,  it  is  desira- 
ble to  notice  that  the  words  fiexor  and  extensor,  as  applied  to 
those  muscles,  express  that  which  those  corres^jo tiding  to 
them  do  in  the  hand.  They  express  that  which  the  muscles 
acting  on  the  toes  would  do  toward  them  if  the  toes  were 
used  as  grasping  organs.  The  words  do  not  express  their 
action  in  the  ordinary  function  of  the  feet,  in  walking.  In 
this  act  the  fiexors  of  the  great  toe  do  not  flex  it  at  all ;  the}'- 
hold  it  against  the  ground  at  full  length.  The  flexors  of  the 
smaller  toes  do  not  flex  them  in  the  ordinary  sense  of  the 
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word :  they  do  not  put  them  in  the  position  shown  in  Fig.  32, 
p.  4J:,  but  in  that  shown  in  Fig-.  30,  where  the  final  phalanx  is 
actually'  extended  on  the  second.  The  extensors  do  not  ex- 
tend the  smaller  toes;  they  pull  the  leg-  forward,  acting  on  the 
first  phalanges  as  fixed  points,  while  the  second  and  thn^d  are 
held  down  by  the  flexors.  Nor  does  the  long  extensor  special 
to  the  great  toe,  and  the  portion  of  the  short  extensor  going 
to  it,  have  any  effect  in  extending  the  great  toe;  they  pull 
upon  it  while  the  flexors  hold  it  straight  on  the  ground. 
Moreover,  the  flexors  and  extensors  are,  in  the  hand,  anta- 
gonistic. The  former  relax  in  order  that  the  latter  va^y  open 
and  extend  the  fingers;  these,  in  turn,  relax  in  order  that 
the  flexors  may  close  the  fingers  and  grasp  the  object.  In  the 
foot,  on  the  contrarj'-,  the  flexors  hold  the  toes  against  the 
ground,  while  the  extensors  use  the  toes,  so  held,  as  fixed 
points  on  which  to  act  as  they  assist  in  pulling  the  body  for- 
ward. Thus,  instead  of  antagonizing  each  other,  the  flexors 
and  extensors  act,  at  the  same  time,  in  perfect  harmony  of 
action. 

Yet  one  more  contrast  with  the  hand.  The  muscle  acting 
on  the  fingers  which  corresponds  with  the  flexor  brevis  digi- 
torum  is  situated  high  up  in  the  forearm.  It  is  there  free 
from  pressure.  Moreover,  there  is  no  room  for  it  in  the  palm. 
The  small  muscles  which  act  on  the  thumb  and  on  the  little 
finger,  specially,  can  be  pushed  aside  as  the  hand  grasps  an 
object;  and  such  pressure  as  they  then  get  is  of  no  conse- 
quence, because  it  is  at  a  time  when  the  finer  functions  of  the 
thumb  and  of  the  separate  finger  in  which  they  are  concerned 
are  not  in  operation.  In  the  sole,  thanks  to  the  arch,  there  is 
room  and  protection  for  all,  at  all  times.  Moreover,  in  the 
foot,  the  sole  is  never  used  as  a  palm;  any  grasping  action  is 
done  by  the  toes  only. 

A  point  in  connection  with  the  movements  of  the  foot  in 
walking  which  must  not  pass  unnoticed  is  this — to  have  sug- 
gested that  neither  classic  nor  modern  artists  have  really  un- 
derstood the  essential  characters  of  the  feet  they  have  por- 
trayed is  hardly  a  greater  heresy  than  to  say  that  the  human 
foot,  in  walking,  does  not  lengthen.  That  it  does  do  so,  seems 
to  be  an  article  of  faith  in  writers  upon  it;  of  faith,  be  it  said, 
for  they  do  not  give  any  grounds  for  tlie  assertion,  nor  do 
they  point  out  how  it  can  be  demonstrated.     One  sees  simply 
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the  statement,  without  explanation  or  reference,  that  it  does 
lengthen  "  about  an  inch."  Even  tlie  late  Dr.  E.  A.  Parkes,  a 
name  ever  held  in  deservedly  hig'h  honor,  says,  in  his  "  Man- 
ual of  Practical  Hygiene;  prepared  especiallj^  for  use  in  the 
Medical  Service  in  the  Army,"  "  In  the  action  of  walking,  the 
foot  expands  in  length  and  breadth;  in  length,  about  one- 
tenth  " — that  would  be  about  an  inch — "  in  breadth,  even  more. 
In  choosing  shoes  this  must  be  attended  to."  If  this  were 
really  so,  it  would  indeed  be  important.  The  fact  that  this 
assertion  is  repeated  in  the  last  edition  (1887)  edited  by  the 
late  Dr.  de  Chaumont,  and  reproduced  by  those  who  exercise 
much  influence,  is  sufficient  reason  to  call  for  a  careful  exam- 
ination of  the  point  in  question.  It  would  be  ver\^  interesting 
to  see  some  demonstration  of  the  grounds  on  which  the  asser- 


FiG.  33.— Camper's  Diagram  Showing  his  View  of  Ihe  (supposed)  Lengthening  of  the  Foot 
in  Wallimg— explained  in  the  text. 

tion  is  based,  if  they  exist,  beyond  that  given  a  hundred  years 
ago  by  Camper. 

The  statement  that  the  foot,  in  walking,  lengthens  about 
an  inch,  so  far  as  I  can  discover,  was  first  made  by  Petrus 
Camper,  a  Dutch  anatomist  and  philosoplier,  who  wrote  on  a 
variety  of  subjects;  among  others,  on  the  lines  of  the  face. 
Camper's  facial  lines  are  well  known.  He  died  in  1789.  A 
posthumous  treatise,  "  On  the  Better  Form  of  Shoe,"  written 
in  Dutch,  was  quickly  translated  into  German  and  French, 
but  did  not  appear  in  an  English  form  until  retranslated  from 
the  French  for  the  late  Mr.  Dowie,  the  boot-maker.  It  forms 
the  first  part  of  his  work  on  Feet  and  Foot-Clothing.  In 
order  to  be  sure  that  the  translator  had  derived  no  wrong  im- 
pression, I  procured  the  French  edition,  published  in  1792. 
There  is  no  doubt  as  to  Camper's  meaning.  Fig*.  33  is  an 
exact  reproduction  of  his  diagram,  omitting  onl^^,  for  the  sake 
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of  clearness,  some  of  the  letters  which  are  not  essential.  He 
reasons  thus — the  line  d  b  is  equal  to  d  c;  therefors  d  B  is 
longer  by  a  quarter  of  an  inch  in  the  figure,  and,  consequently, 
we  are  told,  an  entire  French  inch  (about  the  same  as  the 
English  inch)  in  the  bod}-.  Now,  the  extension  in  length  can- 
not go  backward  because  of  the  solid  heel,  and  of  the  stiffness 
of  the  leather  in  the  heel  of  the  boot.  It  follows  then  that 
unless  the  point  of  the  great  toe  be  allowed  to  move  forward 
a  distance  equivalent  to  c  B,  it  must  be  forced  back,  in  the 
form  of  the  angle  f,  in  order  to  give,  in  the  distance  A  e  an 
equivalent  to  c  B.     This  is  Camper's  reasoning. 

No  doubt  all  would  be  as  he  puts  it  if  the  foot  did  lengthen 
to  the  extent  of  c  B,  but  there  are  two  fallacies.  In  the  first 
place,  d  is  not  the  centre  of  the  segment  of  circle  which  the 
heel  describes.  The  real  centre  is  at  a  middle  point  in  the 
joint  between  d  and  D.  From  this  point  to  the  extremity  of 
the  heel  would  be  the  radius  of  a  circle,  which  radius  would  be 
the  equal  in  length  in  whatever  position  the  heel  might  be. 
Secondly,  Camper  had  not  recog'nized  that  on  which  I  have 
so  strongly  insisted — that,  by  one  of  the  same  agencies  that 
raise  the  heel,  the  arch  of  the  foot  is  braced  up,  and  the  dis- 
tance between  its  extremities  diminished.  The  very  simple 
experiment  with  the  tape,  already  described  (p.  32),  shows  that 
there  must  have  been  some  fallacy  in  Camper's  reasoning.  It 
is  further  demonstrated  in  Figs.  25  and  26,  and  explained  by 
Figs.  27  and  28. 

Every  one  who  wears  slippers  knows  that  if  they  be  ever 
so  little  too  long,  their  heels  fall  down  as  the  heel  of  the  foot 
is  raised ;  but,  if  the  foot  lengthened  in  raising  the  heel,  that 
part  would  be  clipped  more  firmh' . 

It  is  due  to  the  honored  memory  of  Dr.  Parkes  to  point  out 
that  he  was  a  physician  and  sanitarian,  and,  although  a  many- 
sided  man,  it  is  not  likely  that  he  ever  investigated  the  point 
in  question  for  himself.  He  accepted  as  fact  that  which,  even 
now,  is  generally  accepted.  Really  nothing  but  his  high 
authority  and  the  widespread  influence  of  his  work  justifies 
further  discussion  of  the  matter.  It  is,  however,  remarkable 
that,  so  far  as  appears,  neither  to  himself,  nor  to  the  distin- 
guished editor  of  the  last  edition  of  his  work,  nor  to  the  many 
readers  he  has  had  among  those  devoted  to  the  personal  wel- 
fare of  soldiers,  does  this  question  seem  to  have  occurred.  If 
VI— 4 
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the  foot  leng-then  an  inch  in  every  step,  what  would  become 
of  it  if  subjected  to  the  friction  that  a  long-  march  would 
involve  ?  Camper  rig-htl^'  recog-nized  that  the  heel  cannot 
extend  backward ;  the  foot  must  come  forward  if  it  move  at 
all.  Now  calculating-  from  data  supplied  in  Dr.  Parkes'  book, 
a  soldier  takes  more  than  2,000  steps  in  a  mile,  more  than 
1,000  for  each  foot.  (The  word  mile  indicates  this — mille 
•passus,  or  a  thousand  Roman  paces,  as  taken  from  the  spot 
whence  each  foot  rises,  to  that  on  which  it  falls.)  He  marches 
say  20  miles  in  one  day.  20,000  times  slipping-  forward  of  the 
front  of  the  foot  to  the  extent  of  an  inch,  and  20,000  times 
slipping  back,  the  former  movement  with  the  weight  of  a 
heavy  man  on  it !  The  result  would  be  too  terrible  to  contem- 
plate. 

The  supposed  expansion  in  breadth  to  the  extent  of  one- 
tenth,  or  anj'thing-  like  it,  is  equally  imag-inary.  There  is  one 
condition  under  which  actual  leng-thening-  of  the  foot  may 
occur.  When  the  weig-ht  is  borne  by  one  foot  flat  on  the 
g-round,  the  arch,  if  it  be  a  weak  one,  falls,  with  a  slig-ht  in- 
crease of  length.  It  is,  however,  even  then,  very  little;  the 
falling  of  the  arch  being  to  some  extent  attended  with  a  "blilg- 
ing  of  the  inner  margin,  there  is  only  a  very  slight  extension 
of  distance  between  toe  and  heel.  What  actualh^  takes  place 
may  be  seen  by  putting  the  foot  between  two  objects  on  the 
floor,  and  watching  the  effect  of  changes  in  the  position  of  the 
foot  in  separating  those  objects.  The  fact  is,  that  no  man,  do 
what  he  will,  can  add  one  inch  to  the  length  of  his  foot,  any 
more  than  he,  "  by  taking  thought,  can  add  one  cubit  to  his 
stature." 

Exception  must  also  be  taken  to  the  statement,  common 
in  descriptions  of  the  act  of  walking,  that  the  foot  unrolls 
itself.  It  does  not  do,  or  ought  not  to  do,  anj^thing  of  the 
kind.  We  have  seen  that  the  under  side  is  shortened  rather 
than  lengthened;  it  is  braced  up  \)y  the  action  of  muscles 
which  assist  in  raising  the  foot  to  tip-toe.  There  is  a  stiffen- 
ing with  increase  of  the  concavity  on  the  under  side  of  all  the 
body  of  the  foot,  and  a  bending,  with  a  consequent  convexity, 
at  the  roots  of  the  toes.  This  is  something  very  different 
from  unrolling.  The  existing  roll,  as  represented  by  the  con- 
cave arch,  is  actually  increased.  Again,  the  foot  is  frequentlj'^ 
compared  to  a  rocker.     Unhappily,  the  prevalent  habit   of 
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coming:  down  on  the  heel,  then  falling-  forward  on  the  ball  of 
the  great  toe,  with  little,  if  any,  pressure  on  the  ground  by 
the  toes,  is  only  too  close  an  imitation  of  a  rocker;  but  should 
it  be  called  walking-? 

In  good  walking,  the  toes  should  reach  the  ground  first : 
they  are  the  organs  of  feeling;  it  is  for  them  to  literally  feel 
the  ground.  In  discussing  the  question,  which  part  of  the 
foot  should  reach  it  first,  it  must  be  remembered  that  use  of 
the  shoes  cannot  be  pre-supposed.  Man  must  be  considered 
as  going  barefooted  if  we  are  to  discover  the  best  mode  of 
walking.  In  the  savage  state,  the  foot  never  has  a  hardness 
at  all  comparable  to  the  hoofs  of  animals;  it  is  not  to  the  sav- 
age a  matter  of  indifference  what  he  treads  on.  Now  let  it  be 
supposed  that  he  is  walking  where  he  is  liable  to  encounter 
sharp  objects  hidden,  it  may  be,  by  verdure.  If  such  an  object 
be  felt  by  the  toes  in  pointing  the  foot  forward,  it  is  possible 
to  avoid  it  by  withdrawing  or  diverting  the  toes  while  still 
holding  the  ground  with  the  other  foot.  If  there  be  no  im- 
pediment, if  good  foot-hold  for  the  toes  and  front  part  of  the 
foot  be  found,  it  will  afford  a  bearing.  On  this  bearing  the 
walker  can  spring  if  any  sharp  object  come  in  contact  with 
the  sole  of  the  hinder  part  of  the  foot.  Moreover,  the  heel, 
coming  last,  is  the  least  sensitive  part  of  the  sole. 

On  the  other  hand,  if  the  heel  reach  the  ground  first,  it  is  a 
poor  guide  as  to  the  nature  of  the  foothold.'  Let  us  assume 
it  to  have  come  on  a  good  surface,  but  that  the  point  where 
the  tread  will  fall  is  occupied  by  a  sharp  object,  unsuspected. 
In  that  case,  Avhen  the  weight  of  the  body  falls  on  it,  recovery 
is  impossible :  one  can't  spring  backward  on  to  the  heel  as  one 
can  forward  on  to  the  toes.  Let  any  one  try  to  walk  blind- 
fold about  a  room  strewed  with  tin  tacks.  It  can  be  done  if 
you  feel  the  ground  first  with  the  toes,  not  otherwise.  It  is 
idle  to  meet  this  by  saying  that  for  walking  among  tin  tacks 
it  would  be  better  to  walk  on  tip-toe  altogether — this  was  the 
reply  actually  made,  in  print,  by  a  critic.  The  question  is, 
what  is  the  best  means  of  walking  where  sharp  objects  are 
unexpected,  but  liable  to  be  ? 

Nor  is  it  sufficient  to  say  that  pointing  the  toes  downward 
is  an  "  affected  "  mode  of  walking.  That  is  a  matter  of  taste. 
It  is  the  natural  walk  of  at  least  some  of  the  highest  types  of 
savages.    We  are  at  liberty  to  prefer  seeing  the  toes  first 
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touch  the  ground,  and  held  down  to  it  by  tendons  of  muscles, 
which  allow  the  heel  to  descend  smoothly  and  firmly.  We 
may  think  that  this  is  better  than  using  the  foot  as  if  it  were 
indeed  a  rocker,  or  as  if  it  were  the  plantigTade  foot  of  a  bear. 
Let  them  call  it  "atfected"  who  will;  it  is  only  using-  the  foot 
as  it  ought  to  be  used.  But,  in  reality,  there  is  nothing  very 
remarkable  in  the  former  mode  of  walking  if  it  be  done  welL 
It  is  possible  to  walk  about  a  room  with  chalked,  but  other- 
wise bare  feet,  and  yet  the  persistence  of  the  chalk  on  the 
heels  show  that  they  haye  not  touched  the  car]3et;  and,  still,^ 
to  an  ordinary  observer,  nothing  unusual  be  apparent.  Where 
the  muscles  are  vig-orous,  and  under  complete  control,  that 
which,  in  a  person  with  weak  feet,  or  in  one  wearing-  tig-ht  or 
ill-fitting  boots,  would  appear  extraordinary,  passes  unnoticed. 
An  attempt  to  walk  in  a  natural  but  unaccustomed  manner 
with  unnatural  impediments,  is  not  likely  to  go  smoothly.  • 
This  last  described  style  of  walking-  is  only  mentioned  for  the 
sake  of  illustration,  and  not  as  intended  for  imitation.  It  is, 
however,  hardly  too  much  to  say  that,  so  long  as  the  heel  does 
reach  the  ground  at  every  step,  the  less  weig-ht  borne  upon  it 
the  better  the  walking. 

But  it  may  be  asked  what  purpose  is  the  heel  intended  to 
serve  ?  It  is  fitted  with  a  firm  and  at  the  same  time  soft  pad 
covered  with  a  thick  skin,  and  is  so  adapted  better  than  any 
other  part  of  the  foot  for  contact  with  the  ground.  Is  not 
this  a  reason  for  believing  that  the  weight  of  the  bod}?^  is  in- 
tended to  fall  upon  it  in  walking  ?  We  are  told  that  to  place 
the  foot  almost  flat  on  the  ground  is  a  mistake,  as  the  body 
loses  in  part  the  advantage  of  the  "  bufl'er-like  mechanism  "  of 
the  heel.  This  would  be  pertinent  if  the  construction  of  the 
heel  were  not  otherwise  explained.  As  it  is,  there  is  nothing- 
in  it  to  outweigh  reasons  for  believing-  that  the  heel  is  intended 
for  a  different  purpose. 

The  heel  is  admirably  adapted  for  sustaining-  the  weight  of 
the  bod}',  which,  in  the  position  of  standing  at  ease,  falls 
mainly  upon  it,  and  is  by  it  transmitted  to  the  g-round.  For 
this  purpose  a  soft  covering  is  very  desirable,  which  consider- 
ation alone  is  sufficient  to  account  for  the  cushion-like  pad  be- 
neath the  heel,  hardl^^  however,  to  be  compared  to  a  buffer. 
But  it  would  be  in  the  act  of  walking  down  a  hill  side  with 
bare  feet  that  the  necessit^^  for  such  a  structure  as  exists 
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would  Toe  evident.  In  serving-  as  a  drag-  to  j-revent  slipping- 
down  a  rocky  slope,  strong  hard  tissues  are  more  than  desir- 
able; in  a  bare  foot  they  are  necessary.  In  walking  up  a 
steep  hill  no  one  uses  the  heels;  in  level  ground  it  involves  no 
g-reat  effort  to  do  without  them ;  but  it  would  be  impossible 
or,  at  least,  exceedingl}^  difficult  to  do  without  them  in  de- 
scending a  steep  incline. 

Among  races  going  barefoot  the  practice  seems  to  vary. 
The  Arabs,  who  have  finelj'  developed  feet,  point  the  toes 
downward,  while  some  of  the  flat-footed  inhabitants  of  India 
are  said  to  bring  the  heel  first  to  the  ground;  but  it  is  ad- 
mitted even  of  them  that,  in  g"oing'  down  hill,  the  toes  first 
touch  the  ground. 

If,  then,  pointing  the  toes  downward  be  a  necessit}-  in  g'oing 
up  and  in  g'oing-  down  an  incline,  who  will  explain  why  it  is 
better  to  bring  the  heel  first  to  the  ground  when  it  is  level  ? 
Who  will  tell  us  at  what  angle  of  slope  approximating  to  a 
Jevel  it  becomes  desirable  to  change  ? 

After  all,  however,  the  question  whether  the  toes  should 
first  touch  the  ground  must  be  decided  by  another — ought 
thej'  to  be  turned  out  ?  To  keep  the  sole  of  the  foot  parallel 
with  the  level  of  the  ground  and  yet  point  the  toes  outward 
and  downward  is  practically  impossible.  As  they  are  pointed 
downward  they  are  naturally  pointed  inward;  this  has  been 
shown  to  be  due  to  the  construction  of  the  ankle  joint.  I  have 
before  me  a  book  on  Calisthenics,  where  the  author,  having 
prescribed  an  angle  of  60  degrees,  enjoins  on  the  teacher  to 
"  see  that,  while  marching,  the  pupils  point  their  toes  doAvn." 
Without  being-  actually  impossible,  this  involves  so  much  dif- 
ficult}'' that  it  would  never  be  continuoush'  done,  however 
much  the  teacher  mig-ht  see  to  it. 

The  two  questions,  whether  the  heel  or  the  toes  should 
first  touch  the  ground  and  whether  the  toes  should  be  inclined 
outward  or  not,  must  be  considered  together;  the}'  must  stand 
or  fall  tog-ether.  The  decision  is  of  great  practical  importance, 
if  only  because  it  involves  the  question  whether  the  present 
mode  of  marching-  in  the  army  is  best  for  a  soldier's  feet,  and, 
therefore,  for  his  efficiencj". 

As  to  turning  out  the  toes.  Camper  was  very  emphatic. 
He  said  that  it  was  "incontestable,"  for  the  reason  "that  w^e 
then  form  with  the  two  feet  a  kind  of  triangle,  which,  like  the 
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tripod,  gives  them  firmness."  The  poet,  on  the  contrary,  tells 
us  of 

"  A  toAver  that  stood  four  square  to  every  wind  that  blew." 

And  the  expression  standing-  square  to  all  four  winds  of  heaven 
is  familiar,  as  indicative  of  the  firmness  of  a  structure.  It 
will  hardl}'  be  contended  that  the  idea  of  strength  would  be 
better  conveyed  b3'  saying  that  it  stood  three  cornered,  nor 
will  any  one  allege  that  a  square  table  with  four  legs  will  not 
stand  more  firmly  than  one  three  cornered  with  three  legs. 
Campers  reason,  therefore,  may  be  dismissed  as  untenable. 

It  is  too  hastily  assumed  that  because,  in  standing,  one  in- 
stinctively inclines  the  feet  at  an  angle  in  relation  to  each 
other,  therefore  it  is  natural,  and  consequently'  right.  Pro- 
longed standing  still  is  itself  unnatural,  and  the  question  how 
it  can  best  be  done  so  as  to  avoid  ill  consequences  is  not  so 
readily  decided. 

The  position  of  rest,  in  the  attitude  of  standing  upright, 
differs  from  that  seen  in  Plate  8,  where  the  foot  is  hanging 
loosely  and  the  front  part  turned  inward.  In  standing  it 
comes  to  a  right  angle  with  the  bodj^ — it  becomes  more  flexed. 
For  the  reason  that  the  more  the  foot  is  pointed  downward, 
or  extended,  the  more  it  inclines  inward,  so  the  more  it  is 
drawn  up  or  flexed  the  more  it  is  turned  outward.  This  is 
why,  in  standing  at  ease,  the  feet  are  diverted  from  each 
other.  The  feet,  in  walking,  are  instinctively  directed  for- 
ward, with  the  inner  margin  inclined  slightly  inwai-d.  Hang- 
ing loosely,  the  foot  having  left  the  ground,  it  is  in  an  attitude 
very  nearly  that  of  the  position  of  rest,  and  in  that  position 
falls  on  the  ground.  Then,  as  the  heel  is  loAvered,  that  which 
was  the  relaxed  position  of  the  arch  with  the  foot  extended, 
becomes  the  strong  position  when  the  foot  is  at  right  angles 
with  the  body.  All  this  is  instinctive.  Education,  therefore, 
is  necessary  to  acquire  tlie  habit  of  turning  out  the  toes  in 
walking,  according  to  the  conventional  notion  of  elegance. 
Camper  recognized  this;  he  said  that  "the  toes  of  a  gentle- 
man should  always  be  turned  out,"  but  he  adds  "  those  of 
peasants,  and  particularlj'  of  boatmen,  are  always  turned  in." 
If  there  be  any  who  will  contend  that  the  toes  should  be 
turned  out,  in  standing  because  it  is  natural,  and  in  walking 
because  it  is  indicative  of  education,  they  are  beyond  argument. 
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Let  us  suppose  that  a  man  has  been  for  a  considerable 
time  wanting-,  and  that  he  has  done  it  well;  the  opportunity- 
then  comes  for  a  pause.  The  probability  is  that  he  will 
straighten  the  rig-ht  knee,  over-extending-  it,  so  that  it  locks, 
so  to  speak,  in  that  position  requiring  no  muscular  effort  to 
hold  the  thigh  a-nd  leg-  in  a  straight  line.  Over  the  pillar  so 
formed  the  weight  of  the  bod}"  will  be  thrown,  the  whole  being- 
steadied  by  the  left  leg,  with  the  foot  on  that  side  inclined  at 
an  angle  to  the  other.  He  will  form  a  natural  tripod  and 
"  stand  at  ease."  It  is  argued  that  because  a  man  does  this 
naturally,  therefore  it  is  the  position  in  which  nature  intended 
him  to  stand.  So  it  may  be  as  a  means  of  resting-  from  mus- 
cular exertion,  and  yet  not  be  the  position  in  which  to  stand 
for  a  long  period;  that,  if  it  is  to  be  done  without  injury,  must 
be  itself  a  state  of  muscular  action,  not  a  mere  sinking  into 
repose,  letting  the  body  squat  down  into  what  position  it  will, 
so  long-  as  it  does  not  fall.  We  do  not  argue  that  because  a 
weary  man  inclines  his  head  forward  on  his  chest,  therefore 
stooping-  is  the  proper  position.  When,  as  in  the  case  sup- 
posed, a  man  has  walked  a  long-  distance,  his  muscles  are 
tired;  they  have  borne  the  burden;  the  ligaments  have  been 
supported  by  their  bracing  action,  and  very  little  strain  has 
fallen  on  them.  On  the  ligaments,  then,  the  weight  falls, 
properly  and  fairly  falls,  in  repose.  But  ligaments  are  not 
adapted  for  a  prolonged  strain;  whether  it  be  in  walking  or  in 
prolonged  standing-,  they  must  be  relieved.  Thej'  are  relieved 
in  Avalking  by  the  bow-string  or  tie-rod  action  of  the  muscles, 
and  this  agency"  must  be  utilized  for  standing,  with  the  same 
object.  Nothing-  relieves  feet  strained  by  long-  standing  so 
much  as  springing-  to  tip-toe,  tightening  the  tie-rods. 

If  the  feet  be  placed  parallel  to  each  other  at  such  a  dis- 
tance apart  that  central  points  under  the  tread  of  each  foot 
and  under  each  heel  shall  all  of  them  be  at  equal  distance 
from  each  other,  we  have  the  four-square  arrangement  which 
is  the  most  secure ;  we  have  also  the  strong  position  in  which 
the  arch  is  the  most  firm,  and  in  which  the  muscles,  acting  as 
tie-rods,  are  most  effective. 

This,  shown  in  Fig.  34,  is,  as  it  seems  to  me,  the  position 
in  which,  beyond  all  question,  prolonged  standing-  should  be 
done.  I  propose  to  call  it  the  four-square  position,  because 
central  points  in  the  heel  and  in  the  tread  are  equally  distant. 
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The  front  part  of  the  foot  being-  wider  than  the  heel,  it  follows 
that  the  inner  margin  is  inclined  slig-htly  inward.  It  makes 
an  angle  of  about  ten  deg-rees  with  a  line  between  the  two 
feet.  Meyer's  line  is  indicated  in  dots.  Fig-.  35  is  the  military 
position,  where  the  feet  are  inclined,  at  an  ang-le  of  forty-five 
deg-rees  from  each  other. 

Why  is  the  former  of  these  two  positions  the  better  for 
standing-  ?  First,  because  it  is  four-square,  and  no  other  fig-- 
ure,  consisting  of  straig-ht  lines,  gives  so  wide  a  basis  of  sup- 
port in  a  limited  area.  Secondly',  it  is  the  strong  position  of 
the  arch,  so  prone  to  yield  in  prolong-ed  standing-.  Thirdly,  a 
turning-  out  of  the  toes  tends  to  uplift  the  g-reat  toe,  and  so 
prevent  the  muscles  acting-  upon  it  from  g-iving-  so  firm  a  pres- 
sure against  the  ground,  and,  for  the  same  reason,  the  long 


Figs.  34,  35. 


Fig.  34.  Fig.  35. 

-The  Four-Square  and  the  Military  Position  in  Standing. 


flexor  is  less  effective  in  acting  as  a  tie-rod  when  the  heel  is 
lifted,  as  should  be  frequently  done  in  prolonged  standing. 

Under  the  heading  ''  How  to  Stand  "  I  have  been  at  some 
pains  to  explain  my  reasons,  for  the  benefit  of  those  whose 
duties  compel  them  to  stand  for  many  hours  daily.  ("  Nursing 
Notes,"  Sept.,  and  "  The  Nursing  Record,"  29th  Nov.,  1888.) 
The  advice  maj^  be  summed  up  in  this : 

1.  Alwaj^s  stand  in  the  four-square  position. 

2.  Frequently-  tighten  the  tie-rods  by  springing  gentlj^  on 
tip-toe,  and  do  this  vigorously,  when  opportunity  occurs,  with 
bare  feet. 

3.  Take  care  that  free  movement  is  not  impeded  by  boots 
nor  by  socks.  The  proper  form  of  these  will  be  described 
presently. 

4.  Let  your  walking  be  well  done.  This  we  will  now  pro- 
ceed to  further  discuss. 
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The  four-square  position  should  be  maintained  for  wa lining- 
In  Fig".  3G  each  foot  is  in  precise]3'  the  same  relation  to  the 
hne  along-  which  the  body  is  supposed  to  be  moving-  as,  in  Fig-. 
34,  it  is  to  one  between  the  two.  The  importance  of  Meyer's 
line,  here  indicated  by  dots,  has  already  been  mentioned.  It 
is  the  line  along-  which   the  body  is  drawn,  principalh-  by 


Fig.  36.  Fig.  37.  Fig.  38. 

The  Two  Former  Correspond  (in  Walking)  to  Figs.  .34, 35.    Fig.  38  is  tlie  Red-Indian  Position. 

action  of  the  tibialis  anticus,  acting-  from  the  inner  margin  of 
the  foot,  and  the  extensor  muscles  acting'  from  the  toes,  as 
fixed  points.  It  is  the  line  along-  which  the  body  is  propelled 
by  the  powerful  long-  flexor  of  the  great  toe,  assisted  by  the 
tibialis  posticus  and  long-  flexor  of  the  smaller  toes,  which 
pass  with  it  round  the  inner  side  of  the  ankle;  assisted  also  by 
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the  two  peronei  which  pass  round  the  outer  side  of  that  joint. 
It  is,  in  fact,  the  line  of  traction  forward  when  the  body  is 
behind  the  foot,  of  propulsion  onward  when  the  body  has 
passed  over  it. 

On  looking-  at  this  diagram,  it  may  be  observed  that  this 
line  does  not  accord  wnth  that  in  which  the  body  is  supposed 
to  be  moving.  No,  but  it  does  point  directly  toward  the  spot 
on  which  the  right  foot  is  to  fall,  over  which  the  centre  of 
g-ravity  must  for  a  time  be. 

The  right  foot  does  literally  fall  on  this  spot,  and  in  the 
position  indicated  by  the  diagram.  The  toes  are  inclined  in- 
ward because  the  ankle  has  been  thrown  outward  as  the  foot 
became  extended  in  rising  to  tip-toe.  The  foot  is  now  in  the 
position  of  rest,  and  all  the  muscles  concerned  in  propelling- 
the  body  onward  having  relaxed,  the  rest  is  complete. 

Thus  the  most  comj)lete  rest  possible  is  given  to  the  foot 
which  has  just  borne  the  strain  of  having-  the  bod^^  propelled 
onward  from  it.  The  foot  is  also  in  the  position  adapted  for 
falling  into  the  proper  place  for  the  next  step,  without  mus- 
cular effort  in  placing-  it.  In  this  waj^  foot-fall  is,  as  it  should 
be,  something-  more  than  a  figure  of  speech. 

Such  rest  as  can  be  obtained  in  the  intervals  between  steps 
may  seem  to  be  a  small  matter;  the  period  during  which  the 
foot  is  uplifted  from  the  ground  seems  so  small  as  to  be  of  no 
appreciable  value  for  rest.  This  is  not  really  so.  The  mus- 
cles concerned  in  respiration  get  no  rest  beyond  that  obtained 
between  the  inspirations;  the  heart,  a  muscular  organ,  only 
that  between  the  beats.  Yet,  rest,  for  muscular  action,  is  nec- 
essary, and  is  in  each  case  sufRcientlj''  supplied.  The  slight 
interval  of  complete  rest  is  important,  too,  for  the  ligaments, 
and  it  is  highlj^  desirable  that  it  should  be  as  complete  as 
possible.  The  position  which  gives  this  must,  therefore,  be 
sought. 

To  me  it  seems  that  all  these  reasons  tell  most  conclusively 
in  favor  of  the  four-square  position,  and  that,  in  direct  pro- 
portion as  they  do  so,  they  tell  against  the  conventional  prac- 
tice, which  has  the  sanction  of  military  authority. 

It  is,  to  me,  impossible  to  believe  that  it  can  be  rig-ht,  for 
standing,  to  place  the  feet  in  a  position  in  which  the  arch  of 
the  foot  is  weak  rather  than  in  one  which  renders  it  strong- 
(p.  25) ;  in  a  position  for  which  the  muscles  which  by  action 
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brace  up  the  arch  are  much  less  able  to  act  Avith  effect  (p.  35), 
and  in  that  which  affords  a  less  satisfactory  area  of  support 
'(p.  56).  For  walking-,  too,  the  same  reasons  hold  good  against 
the  military  position,  as  shown  in  Fig-.  37.  Moreover,  muscles 
acting-  along-  ^Meyer's  line  draw  the  body  forward  and  then 
propel  it  onward,  in  a  direction  away  from  that  in  which  it  is 


Fig.  39.— The  Hinge  Line  E  F'xs  Seen  to  be  at  Right  Angles  to  Meyer's  Line,  which  Pass- 
ing Through  the  Great  Toe,  Points  Toward  the  Spot  where  the  Opposite  Foot  is  to  Fall  (Fig. 
36).  The  Hinge  Line  C  £>  is  Seen  to  Pass  Through  the  Middle  Joint  of  the  Great  Toe.  The 
Arrow  Points  Toward  the  Spot  where  this  Foot  will  Fall  in  the  Next  Step. 

to  g-o;  this,  too,  is  a  course  for  which  the  hing-es  are  not 
adapted,  while  the  backward  thrust  must  be  across  the  great 
toe,  instead  of  along  the  line  of  it.  Let  us  see  how  far  these 
hinges  are  adapted  to  the  movements  described.  Fig.  39  is 
an  enlargement  of  the  bones  of  the  left  foot,  as  seen  in  Fig.  1, 
PI.  1,  the  letters  being  the  same.     Meyer's  line  is  seen  passing 
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along  the  great  toe,  which  points  toward  the  spot  where  the 
right  foot  is  to  fall,  just  as  it  does  in  Fig.  36,  making  the 
same  angle  with  a  line  between  the  two  feet.  The  broad 
hinge  E  F  is  at  right  angles  to  this  line,  just  as  it  should  be. 
When  the  foot  has  risen  to  extreme  tip-toe,  and  the  body  has 
been  carried  onward,  then  this  foot  has  to  be  carried  outward 
so  as  to  clear  the  right  foot,  which  it  has  to  pass;  for  this  the 
hinge  C  D  is  well  adapted.  These  hinges,  already  mentioned 
at  page  40,  seem  to  me  easy  to  understand,  if  the  four-square 
position  for  walking  be  accepted  as  the  natural  one,  but  im- 
possible to  reconcile  with  the  militar^^  position. 

The  reasons  assigned  for  this  position  in  walking  do  not 
bear  examination.  Here,  for  the  sake  of  quoting  from  an 
authority,  let  us  take  those  given  in  Dr.  Parkes'  book.  First, 
as  to  the  increased  base  of  support ;  the  gain  in  this  respect 
must  be  in  a  forward  and  outward  direction.  But  when  the 
one  foot  is  lifted  from  the  ground  the  centre  of  gravity  falls 
on  the  inner  side  of  the  other;  where,  then,  is  the  advantage 
of  having  turned  the  toes  of  that  foot  outward  where  support 
is  not  wanted,  awa}^  from  the  middle  line  of  the  body,  where 
it  is  speciallj'-  needed  ?  The  increased  area  of  support  is  re- 
quired on  the  same  side  as  the  uplifted  foot. 

Secondly  "  the  feet  can  advance  in  a  straight  line."  This 
seems  to  imply  that  there  is  less  risk  of  the  foot  which  swings 
forward  striking  the  ankle  of  the  other  leg.  The  arrangement 
of  the  ankle  joint  already  described  which  throws  outward 
the  ankle  of  the  foot  that  has  risen  to  tip-toe  (the  position  it 
has  assumed  at  the  time  when  the  other  passes  by),  provides 
sufficiently  against  collision.  Moreover,  if  the  toes  be  turned 
out,  the  heel  must  be  turned  in,  and  be,  (Jonsequentlj^  directed 
toward  the  ankle  of  the  other  foot.  Of  two  men  walking  in  a 
dirty  path,  one  turning  out  his  toes,  one  putting  them  straight 
before  him,  the  former  will  be  found  to  have  left  more  mud  on 
the  trouser  legs,  opposite  the  ankles,  showing  the  greater 
rather  than  the  less  disposition  to  brush  the  uplifted  foot 
against  the  opposite  ankle. 

Thirdl}^,  it  is  only  admitted  to  be  "  doubtful "  whether,  with 
the  toes  in  front,  there  is  any  increased  spring  from  the  great 
toe,  and  it  is  alleged  that  the  position  involves  a  loss,  in  this 
respect,  as  regards  the  other  toes.  Now,  taking  the  great  toe 
as  the  base  from  which  the  body  is  to  be  propelled  ouAvard, 
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it  is,  when  directed  slig-litl^-  inward,  in  line  witli  tlie  direction 
in  which  the  body  has  to  be  carried,  and  in  line  with  the  ten- 
don of  the  long-  flexor  muscle  which  i^ropels  it.  On  the  other 
hand,  when  turning-  out,  it  is  obliciue  in  relation  to  both.  As 
to  the  smaller  toes,  the^'  have  little  to  do  with  the  forward 
spring-;  their  function  has  been  explained  to  be  that  of  g-rip- 
ping-;  but  in  direct  proportion  as  they  are  turned  out,  the  line 
of  propulsion  is  oblique  as  reg-ards  them.  This  is  evident 
from  examination  of  Fig-.  39. 

It  is  arg-Lied  that  militar^^  authorities  may  be  trusted  to 
have  discovered  the  best  way  to  march,  and  that  unless  it 
had  been  found  by  long  experience  that  the  manner  followed 
was  satisfactory  it  would  have  been  chang-ed.  But  is  military" 
experience  as  to  the  mode  of  standing-  and  of  marching  satis- 
factory ?  We  are  sometimes  told,  on  reliable  testimony,  that, 
in  actual  service,  the  directions  of  the  red  book  are  ignored, 
and  that  the  regulation  angle  of  forty-five  degrees  is  not  ob- 
served. Dr.  Parkes'  book  tells  us  regarding  soldiers  "  in  the 
attitude  of  attention"  that  the  heels  are  close  together,  the 
toes  turned  out  at  an  angle  of  60'':  he  further  states  that  "the 
position  is  not  a  secure  one,  as  the  basis  of  support  is  small," 
and  that  in  the  manual  and  platoon  exercises,  because  of  the 
''  constant  muscular  action  necessary  to  maintain  the  equilib- 
rium," the  men  are  "seldom  kept  long  under  attention." 
May  we  not  ask  why  the  men  are  not  allowed  to  stand  in  a 
more  secure  position?  Wh}-  should  they  not  stand  like  the 
tower,  "  four  square  "  ?  If  work  can  be  done  well  under  such 
conditions  as  described,  it  could  be  done  better  with  the  feet 
further  apart,  and  the  muscles,  as  Dr.  Parkes  puts  it,  "less 
constrained."  Muscular  action  there  must  be;  no  one  advo- 
cates that  the  work  in  question  should  be  done  in  a  stand-at- 
ease  attitude.  It  should,  however,  be  done  in  a  position  that 
is  strong  and  secure,  without  being  constrained. 

Evidence  that  all  is  not  quite  satisfactory  in  marching  is 
found  in  the  directions  for  military  surgeons  on  field  service. 
"At  the  end  of  the  march  inspect  the  foot-sore  men."  This  con- 
dition has  also  been  described  as  a  "  bane  of  marching  armies." 
Why  should  there  be  so  many  cases  of  foot-sore,  some  men 
suffering,  and  some  not  at  all  ?  It  is  largely,  if  not  mainly,  a 
question  of  bad  and  of  good  marching,  of  friction  on  the  ground, 
or  of  pressure  against  it. 
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We  know  that  a  file,  as  an  instrument,  is  inoperative  if  it 
be  merely  pressed  on  an  object;  there  must  be  sliding-  to  cause 
friction.  Now  if  the  foot  be  pressed  ag'ainst  the  ground,  and 
g-ood  foothold  taken,  especially  with  the  g-reat  toe,  at  the  be- 
g-inning-  up  to  the  end  of  every  step,  there  is  vQvy  little  sliding 
and,  consequently,  very  little  friction  on  the  sole.  This  foot- 
hold, for  reasons  already  g-iven,  can  be  best  secured  when  the 
foot  is  in  line  with  the  onward  direction.  If,  on  the  other  hand, 
the  toes  are  turned  out,  it  is  on  the  outer  half  of  the  sole  that 
the  pressure  and  the  friction  mainly  comes — this  is  shown  by 
the  tendency  of  boots  to  wear  out  on  that  side;  and  it  is 
against  the  outer  side  of  the  boot  that  the  foot  is  thrust — this 
is  shown  by  the  tendenc}^  to  tread  over  on  that  side.  All  this 
means  sliding,  friction,  and  consequent  soreness.  If  the  foot 
be  hard  enough  to  stand  it,  no  such  harm  ensues,  but  those 
persons  who  have  much  horny  cuticle  on  the  sole  are  not  the 
least  liable  to  this  trouble.  It  is  possible,  on  the  other  hand, 
to  have  a  very  soft  sole,  and  yet,  with  good  walking,  to  go 
long  distances,  and  not  suffer  at  all.  This  is  as  it  should  be. 
A  horny  condition  of  sole,  or  any  part  of  it,  must  be  taken  as 
indicating  bad  walking,  and  this  ought  to  mean  bad  march- 
ing also. 

Sir  John  Burgoyne,  an  eminently  practical  soldier,  could 
not  have  been  perfectly  satisfied  with  the  English  mode  of 
marching,  or  he  would  hardly  have  recommended  that  the 
tread  of  the  Red  Indian  should  be  our  model.  (Transactions 
of  the  Royal  Engineers — quoted  by  Dr.  Parkes.)  The  excellence 
of  this  mode  of  walking  has  received  strong  testimon^^  at  the 
hands  of  travellers — notably  by  Catlin,  and  in  later  times  by 
Lord  Milton  and  Dr.  Cheadle,  in  "  The  North-West  Passage  by 
Land."     Still,  I  should  be  sorry  to  see  it  adopted. 

The  Red-Indian  walk  is  shown  in  Fig.  38.  The  centre  points 
of  the  tread  and  of  the  heel  are  both  coincident  with  the  line 
of  movement.  There  is  a  manifest  advantage  in  this,  under 
some  circumstances,  because  the  feet  can  be  kept  in  precisely 
the  same  tracks.  Beyond  this,  I  see  no  advantage  over  the 
four-square  position,  and,  to  me,  a  fatal  objection  is  that  the 
feet  require  to  be  placed  in  position.  Foot-falls  should  be  a 
literally  exact  expression.  Moreover,  the  Red  Indian,  as  I  am 
mformed,  does  not  straighten  his  knee;  this  kind  of  step  is  not 
conducive  to  doing  so.     The  step  is  stealthy  rather  than  bold 
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and  springing-,  and,  as  an  apparent  consequence  of  this,  I  am 
also  informed  that  their  feet  are  not  finely  arched.  (It  was 
so  stated,  in  the  medical  papers,  of  Deerfoot,  a  North  Ameri- 
can Indian,  who  was  in  London,  a  few  years  ago,  engaged 
in  running  matches.)  The  Arab  mode  of  walking  (a  stately 
springing  step)  and  the  Arab  ideal  of  a  foot  (one  under  which 
water  will  flow)  are  both  far  more  deserving  of  admiration. 

A  very  eminent  militar}^  surgeon,  at  a  meeting  of  the  Medi- 
cal Society  of  London,  in  January,  1884,  inquired  what  could 
be  done  for  flat-foot  in  soldiers.  That  such  a  condition  could 
possibly  arise  in  soldiers,  unless  it  be  from  injury,  disease  or 
parah'sis,  is  enough  to  condemn  any  manner  of  marching. 
They  w^ho  walk  properly  are  never  flat-footed.  All  that  has 
been  said  of  the  tie-rod  elTect  of  the  long  flexor  muscles  would, 
if  this  could  be  shown  to  be  wrong,  have  to  be  unsaid,  and  the 
principles  which  this  book  is  intended  to  teach,  admitted  to  be 
unsound.  It  is  bad  enough  that  the  army  authorities  should 
feel  compelled  to  reject  many  otherwise  suitable  men  on  ac- 
count of  this  deformity  in  slight  or  incipient  form.  Before  me 
is  a  letter  from  a  surgeon  accustomed  to  examination  of  re- 
cruits, who  sa3^s :  "  If  it  could  be  made  clear  to  military  medi- 
cal oflficers  that  these  cases  rapidly  get  well  under  treatment, 
many  a  good  man  might  be  gained  for  her  Majesty's  service."' 
There  is  no  reason  why  the  parade  ground  should  not  be  made 
a  school  for  the  correction  of  any  but  very  severe  cases  of  ac- 
quired flat-foot  as  it  is  for  the  correction  of  round  shoulders. 
A  school  is  said  advisedly.  In  each  case  it  is  a  matter  of 
physical  education. 

One  good  man,  at  least,  who,  as  a  boy,  had  this  deformity 
in  a  most  marked  form,  was  "gained  for  her  Majestj-'s  ser- 
vice." Albert  Organ,  a  farrier's  apprentice,  was  under  my 
care  in  the  Gloucester  Infirmary,  with  feet  so  flat  and  so  pain- 
ful that  he  could  not  walk  across  the  ward,  a  condition  ac- 
quired by  standing  in  his  occupation.  He  went  out  in  a  better 
condition,  having  begun  exercises  consisting  of  springing  to 
tip-toe,  which  he  was  urged  to  continue.  He  left  Gloucester, 
and  I  had  forgotten  his  existence  until  more  than  ten  years 
after;  he  then  turned  up  as  a  farrier  in  the  2d  Life  Guards, 
just  returned  from  the  Egyptian  campaign.  His  gratitude, 
ver^^  strongly  expressed,  was,  however,  tempered  with  a  re- 
proach.    He  said  that  I  had  advised  him  to  take  to  dancing— 


64  '  The  Human  Foot. 

it  must  have  been  to  him,  in  the  condition  he  then  was,  a  bit 
of  veiy  grim  humor.  He  toolv  tlie  advice  to  heart  and  carried 
it  out  so  vigorously  that  lie  was,  it  appears,  celebrated  in  the 
reg-nnent  for  his  proficienc3\  It  had,  however,  so  he  said, 
made  him  much  too  fond  of  it,  and  led  him  into  frivolities, 
which  he  seemed  to  lay  at  my  door.  Happily,  be  it  added, 
the  career  has  been  too  creditable  to  leave  serious  cause  for 
remorse  on  my  part. 

This  case  has  been  published  with  an  account  of  the  ac- 
cident which  first  directed  my  special  attention  to  the  mech- 
anism of  the  foot.  A  horse  falling  on  one  of  my  own  feet  in 
g-oing  over  a  street  crossing  crushed  it  so  severely  that  the 
strong  ligaments  which  bind  the  os  calcis  and  the  scaphoid 
were  torn  through;  thus  nothing-  remained  to  prevent  the 
head  of  the  astragalus  from  sinking.  One  of  the  cuneiform 
bones  was  displaced  upward,  and  the  cuboid  downward.  This 
derangement  of  the  chess-board,  as  it  has  been  called,  is  evi- 
dent to  this  day.  Here  was  a  flat  foot  indeed.  It  was  held 
up  by  cleverly  contrived  mechanical  arrangements,  but,  as  a 
foot,  it  had  ceased  to  be;  it  was  a  block  on  which  I  did  walk, 
and  was  to  me  jjreferable  to  an  artificial  foot,  but  only  from  the 
hope  of  making  it  better,  not  because  it  was  better.  The  pain 
of  bringing  a  new  apparatus  as  often  as  required  into  some- 
thing like  comfort  was  great,  and,  on  the  whole,  it  was  difficult 
to  imagine  anything-  better  calculated  to  stimulate  a  special 
study  of  the  mechanism  of  the  foot,  in  order  to  see  if  it  were 
possible  to  find  some  means  of  permanent  relief. 

The  folloAving-  bit  of  reasoning  saved  me.  In  a  horse,  the 
hock  corresponds  to  the  heel,  and  the  so-called  leg  is  made  of 
separate  bones,  corresponding-  to  the  human  foot.  In  the  up- 
lifted foot  (Fig.  28)  a  likeness  is  apparent.  Now  when  a  horse 
rears,  or  springs  over  a  fence,  the  backward  thrust  against 
the  leg  must  be  such  as  no  ligaments  could  stand.  But  a 
powerful  muscle  which  assists  in  raising  the  body  has  its 
tendon  passing  down  behind  the  ""  leg,"  to  be  inserted  into  a 
final  bone  at  the  hoof.  Thus,  the  same  act  which  raises  the 
body  tightens  the  tendon,  and  has  a  tendency  to  throw  these 
bones  forward,  and  prevent  the  backward  thrust.  All  these 
conditions  seemed  to  be  prcciseh'  comparable  to  the  human  foot, 
and  ni}^  reasoning  was  that  if  in  ni}^  case  the  tendons  crossing" 
tho  sole  could  be  tightened  the  arch  of  the  foot  might  be  thrown 
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up.  Nothing-  would  do  this  but  action  of  the  muscles,  and  any- 
such  action  was  painful  because  it  moved  the  displaced  bones. 
Little  by  little,  however,  the  desired  object  was  realized.  In 
six  months,  a  foot  which  for  six  years  previouslj'^  had  never 
(without  instrumental  support)  risen  to  tip-toe,  was  strong 
enough  to  allow  of  hopping*  over  a  footstool. 

This  was  in  reality  a  tig-htening  of  the  bow-string  or  tie-rod 
(to  which  the  tendons  crossing  the  sole  have  already  been  com- 
pared) as  a  means  for  increasing-  the  convexity  of  the  bow,  or 
throwing  up  the  roof.  The  personal  references  must  be  par- 
doned; to  make  them  is  my  only  course  in  order  to  give  em- 
phatic testimony  to  the  principle  involved,  a  principle  applica- 
ble to  the  prevention  and  cure  of  a  common  as  well  as  distress- 
ing- condition  arising-  from  the  too  prolohg-ed  standing-  incidental 
to  many  occupations. 

Flat-foot  is  too  commonly  regarded  as  due  to  the  weight 
of  the  body  pressing  down  the  arch.  For  myself  I  do  not  find 
that  heavy  well-nourished  children  are  those  in  which  weak 
ankles  and  the  more  complete  deformity  are  most  common; 
nor  do  I  believe  that  the  differences,  in  races,  which  travellers 
describe,  are  due  to  weight  of  body  so  much  as  to  manner  of 
walking.  Of  two  races,  let  one  be  heav^-  but  haughtj^  and  im- 
perious, accustomed  to  conquer  and  to  command,  let  the  other 
be  light  but  submissive,  a  conquered  and  servile  race ;  I  ven- 
ture to  predict  that  the  latter  rather  than  the  former  will  be 
flat-footed,  difference  of  weight  notwithstanding. 

This  deformity'  has  received  a  g-reat  number  and  a  great 
variety  of  explanations  which  need  not  be  discussed.  One, 
however,  seems  to  call  for  protest.  An  English  writer  in  a 
foreig-n  journal,  a  copy  of  which  he  kindly  sent  me,  has  in  the 
present  year  (1888)  given  his  adhesion  to  the  opinion  of  an- 
other authority  that  it  is  due  to  defective  design.  For  myself 
I  cannot  accept  as  "the  most  rational"  or  as  rational  at  all, 
the  view  "  that  in  the  normally  constructed  foot  the  lower  end 
of  the  tibia  is  placed  too  much  toward  the  inner  border  of  the 
foot,  so  that  the  tendency  of  the  tarsal  arch  is  to  give  waj'- 
under  the  pressure  of  the  weight  of  the  body,  and  has  to  be 
constantly  combated  by  the  efforts  of  the  strong  leg-muscles 
inserted  into  the  foot.  If  we  had  to  create  a  new  foot  and  leg- 
simply  with  the  view  of  preventing-  flat-foot,  we  should  plant 
VI— 5 
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the  lower  end  of  the  tibia  rather  more  toward  the  outer  mar- 
g-in  of  the  foot." 

Of  course  the  tendcncj^  of  the  tarsal  arch  is  to  give  way. 
How  otherwise  could  there  be  suflftcient  elasticity  ?  Although 
the  j'ielding-  element  exists,  as  already  stated,  it  is  a  necessity. 
Unless  the  arch  were  made,  like  a  piece  of  masonrj^,  unjdeld- 
ing,  it  must  yield  according  as  it  braced  up  by  the  muscles,  as 
in  walking,  or  pressed  down  by  the  weight  of  the  body,  as  in 
standing  at  ease  or  in  falling  suddenly  on  the  feet.  To  say 
that  this  tendency  "has  to  be  constantly  combated  by  the 
action  of  the  strong  leg-muscles,"  ignores  the  fact  that  they 
do  this  not  as  a  special  exertion  for  that  purpose;  the3''  do  it 
in  the  fulfilment  of  their  proper  functions,  in  moving  the  foot 
on  the  leg  and  the  leg  on  the  foot.  They  and  their  action 
would  be  just  as  necessary  if  no  such  extra  need  existed.  It 
is  one  of  the  beauties  of  the  animal  mechanism,  frequently 
manifest,  that  more  than  one  purpose  is  effected  bj^  a  single 
action,  just  as  more  than  one  effect  generally  results  from  the 
exercise  of  function  in  the  different  organs  of  the  body.  (Mus- 
cles, in  effecting  the  functions,  support  the  structure  and  in- 
fluence the  form.) 

When,  in  walking,  the  heel  is  raised,  the  foot  is  thrown  out- 
ward, so  as  to  escape  contact  in  passing  the  other,  and,  at  the 
same  time,  into  the  position  of  the  most  perfect  rest  and  read- 
iness for  falling  on  the  ground  in  the  next  step — all  in  one 
movement.  The  toes  are  pressed  against  the  ground,  and 
good  foot-hold  obtained,  by  muscles  which  also  lift  up  the 
heads  of  the  metatarsal  bones,  relieving  them  from  undue 
l^ressure  as  the  weight  of  the  body  falls  on  them.  The  arch, 
existing  for  the  protection  of  muscles,  is  by  the  action  of  mus- 
cles formed  and  supported ;  of  these,  some,  in  helping  to  form, 
limit  the  formation  of  it.  And  so,  too,  this  arch  is  braced  up, 
and  all  tendency  to  flat-foot  prevented  by  muscles,  which,  in 
the  act  of  raising  the  body,  and  propelling  it  onward,  relieve 
the  ligaments  from  strain. 

We  must  always  bear  in  mind  that  the  pillar  formed  by 
the  upright  body  is  a  series  of  curves.  In  the  spine  they  are 
directed  alternately  forward  and  backward;  in  health  there 
is  no  lateral  deviation  of  the  spinal  column,  which  if  existing, 
destroys  the  symmetry  of  the  body.  At  tlie  hip  there  is  an 
outward  curve,  changing  to  one  inward  at  the  knee;  then  the 
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tibia  has  an  outward  curve,  chang-ing-  to  one  inward  at  the 
ankle.  The  outward  curves,  it  will  be  observed,  are  rig-id; 
those  directed  inward  are  the  ones  which  yield.  Fig.  40  is  a 
diagram  of  the  curves  at  the  hip,  at  the  knee,  at  the  ankle. 


Fig.  40.  Fig.  41. 

The  Former  Indicates  the  Natural  Curves  at  the  Knee  (o)  and  at  the  Ankle  ib),  the  Lines 
Uniting  in  the  Spine  above  S.  In  Fig.  20  the  Arrows  Show  the  Direction  (toward  d),  of  the 
Resultant  of  the  Two  Forces  Acting,  from  o,  toward  b  and  toward  c,  thus  Preventing  Knock- 
knee. 


where  the  curve  is  ag-ain  chang-ed  to  forward  and  backward  at 
the  same  time.     Knock-knee  is  an  undue  yielding  at  the  knee 
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{a),  just  as  flat-foot  is  a  yielding-  at  the  ankle  (b).  In  each 
case  there  is,  if  any  one  care  to  call  it  so,  a  tendency'-  to  de- 
formity always  existing",  but  it  exists  to  supply  a  necessary 
purpose,  and  provision  against  actual  occurrence  of  deform- 
ity is  supplied  hy  the  agency,  muscular  action,  which,  at  the 
same  time,  effects  another  purpose,  that  of  movement.  The 
extent  of  the  curve  (b)  is  seen  in  the  section  through  the  ankle. 
Fig.  16,  PI.  5. 

The  two  deformities  are  so  closelj^  allied  that  a  diag-ram 
illustrating  the  mechanism  of  knock-knee  is  here  introduced. 
In  it  two  lines,  the  thigh  and  the  leg,  are  inclined  at  an  angle 
meeting  at  the  knee.  Let  these  be  represented  by  a  b  and  a  c 
(Fig.  41).  We  know  that  when  two  lines  are  inclined  at  an 
angle,  traction  on  both  ends  has  a  tendency  to  draw  them  into 
one  continuous  straight  line.  The  well-known  law  of  the  paral> 
lelogam  of  forces  is  but  an  expression  of  this  simple  fact.  By 
this  law  if  a  force  acting-  in  the  line  a  6  be  counteracted  by 
one  acting  in  the  line  a  c,  the  resultant  will  be  in  the  diag-onal 
of  a  completed  parallelogram,  or  toward  d,  in  the  direction  of 
the  arrow.  But  this  is  toward  a  straight  line  between  b  and 
c.  Clearly,  then,  if  this  could  be  done  with  sufficient  force,  the 
knock-knee,  or  the  tendency  thereto,  would  be  prevented. 

Now,  beyond  all  question,  the  weight  of  the  body  is  a  force 
acting  in  the  line  a  to  c.  It  also  acts  in  the  line  b  to  a,  but 
this  latter  is  more  than  counteracted  by  strong  muscles  act- 
ing in  the  line  a  to  b.  If  these  were  insufficient  to  counteract 
the  weight  of  the  body,  it  could  not  be  lifted  from  the  kneeling 
to  the  upright  position.  These  muscles  are  all  attached, 
above,  to  the  pelvis  or  bon^^  ring  forming  the  basis  of  the  trunk, 
and,  beneath,  to  the  bones  of  the  leg  below  the  knee.  Some, 
uniting  in  the  tendon  in  which  the  knee-cap  is  included,  are 
inserted  to  the  tibia  in  the  middle  line;  others  go  to  form  the 
ham-strings  on  either  side  behind.  The  fact  that  these  mus- 
cles are  also  attached  to  the  thigh  bone,  along  which  they  pass, 
does  not  affect  the  position.  Thej^  are  all  collectively  repre- 
sented by  the  force  acting  in  the  line  a  b. 

Here  then  we  have  all  the  conditions  necessary  for  the  op- 
eration of  the  law  of  the  parallelogram  of  forces.  Now  let  us 
suppose  that  a  person  with  a  tendency  to  knock-knee — he  will 
probably  have  a  tendency  to  flat-foot  also — makes  an  effort  to 
reach  to  the  greatest  possible  height.     He  springs  on  tip-toe. 
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and  the  foot  is  braced  up  by  the  bow-string  or  tie-rod  action 
of  the  muscles  on  the  sole;  the  muscles  of  the  front  of  the 
thigh  acting  in  the  line  a  h  (Fig.  41)  exert  themselves  to  the 
utmost  in  straightening  the  knee,  and  drawing  it  toward  a 
straight  line  between  h  and  c.  This,  however,  is  not  all.  The 
peroneus  longus  muscle,  acting  from  the  foot  as  the  fixed 
point,  not  only  braces  up  the  sole,  but  also  draws  the  leg  out- 
ward. Moreover,  the  mass  of  muscle  attached  to  the  haunch 
bones,  which  swings  the  thigh  and  leg  outward,  when  the}' 
are  free 'to  move,  can  only  act  on  the  knee  and  draw  it  out- 
ward when  the  foot  is  fixed  on  the  ground.  Thus  we  have  a 
great  arraj^  of  forces  all  tending  to  prevent  knock-knee  and 
flat-foot,  as  they  draw  toward  a  straight  line  between  the  toes 
of  the  uplifted  foot  and  the  hip. 

Springing  upward,  as  done  in  reaching  the  bough  of  a  tree, 
a  strictl}'  natural  occupation,  must,  then,  tend  to  prevent  both 
of  these  deformities.  Unfortunately,  it  is  a  movement  seldom 
necessary  in  the  ordinary  life  of  most  persons,  and  many  sink 
downward  in  consequence.  Sir  James  Paget  has  well  said 
that  persistent  effort  to  conceal  deformity  will  often  do  much 
to  correct  it.  This  is  specially'  true  in  these  cases.  Reaching 
upward  is  a  good  thing  to  do,  not  only  in  a  metaphorical  sense. 

Now  let  it  be  supposed  that  the  body  has  reached  the  ex- 
treme height,  and  that  the  hands  have  taken  hold  of  some- 
thing to  be  drawn  down  in  opposition  to  resistance  from  above, 
like  the  bough  of  a  tree.  This  is  done  by  muscles  also  acting 
in  the  line  a  b  (Fig.  41),  but  behind  the  thigh;  they  bend  or 
flex  the  knee  as  they  draw  the  body  downward.  Still,  even 
they  tend  to  keep  the  thigh  and  the  leg  bones  in  a  straight  line 
from  before  backward — they  tend  to  prevent  knock-knee.  But 
the  leg  has  to  be  drawn  down,  the  knee  toward  the  toes;  this 
is  done  bj^  the  extensor  muscles  on  the  front  of  the  leg,  and, 
largely,  by  the  tibialis  anticus.  This  latter  muscle  is  attached 
to  the  very  crown  of  the  arch  of  the  foot,  which,  by  its  action, 
is  drawn  directly  upward.  Here  again  we  find  the  same  mus- 
cular act  (that  of  drawing  down  in  opposition  to  resistance 
from  above),  good  alike  for  the  prevention  of  knock-knee  and 
of  flat-foot. 

The  influence  of  the  tibialis  anticus  muscle  is  here  seen  to 
be  of  value  in  the  prevention  of  flat-foot,  but  not  at  all  com- 
mensurate with  that  of  the  bovr-strings  beneath.     An  eminent 
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American  authority,  however,  attributes  flat-foot  entirely  to 
paralj^sis  of  this  muscle,  a  view  from  which  I  emphatically 
dissent.  The  arch  of  the  foot  is  formed,  is  maintained,  and, 
as  ample  experience  has  shown  me,  may  be  restored  by  the 
muscular  action  which  free  use  of  the  limbs  involves.  But 
enough,  I  hope,  has  been  said  in  justification  of  the  view  already 
put  forth  that  it  is  not  a  weak  point  in  the  human  body — that, 
given  free  play  to  the  functions  of  the  foot,  the  provision  for 
maintaining  the  arch  will  be  found  to  be  as  complete  as  for 
the  maintenance  in  position  of  any  other  structul-e.  It  is 
almost  enough  to  say,  with  respect  to  falling  of  the  arch  or 
flat-foot — for  prevention  promote,  for  restoration  renew  the 
functions  of  the  great  toe.  If  tlie  short  flexor  muscle  which 
holds  down  the  first,  and  the  long  flexor  muscle  which  holds 
down  the  final  phalanx,  be  habituall3^  in  vigorous  action,  the 
other  muscles  which  assist  in  holding  up  tlie  arch  (tibialis 
posticus  and  peroneus  longus  especially)  will  be  pretty  sure  to 
be  doing  their  part  also.  Not  so  the  converse ;  the  operation 
of  the  muscles  acting  on  the  foot  may  be  continued,  although 
those  acting  on  the  great  toe  have  become  inactive.  This  may 
be  instinctive,  on  account  of  pain  or  irritation  in  the  large  joint 
at  the  base  of  this  toe. 

It  will  readily  be  admitted,  if  the  all-important  part  in  the 
mechanism  of  the  foot  assigned  to  the  great  toe  and  to  the 
muscles  acting  on  it  is  to  be  efficiently  performed,  free  plaj^  of 
al]  the  joints  concerned  is  a  necessity.  But  the  enormous 
amount  of  injur3''  more  or  less  directly  traceable  to  interfer- 
ence with  such  free  play  cannot  be  realized  unless  the  effects 
of  it  be  carefully  traced  through  a  variety  of  phases.  In  rest 
the  great  toe  lies  in  contact  with  its  fellows;  in  action,  when 
pressed  against  the  ground,  it  comes  away  from  them  toward 
the  middle  of  the  bod}^,  moving  not  only  downward  but  side- 
waj^s.  This  same  movement  takes  place  if  it  be  simpl^^  pushed 
down  with  the  finger  and  allowed  to  follow  its  own  course  in- 
dependently of  muscular  action.  Clearly,  then,  that  is  the  line 
of  movement  for  which  the  articular  surfaces  at  the  base  are 
intended  (Fig.  1,  PL  1).  Now  let  us  suppose  that  it  is  held 
firmly  against  the  others  or  even  over  or  under,  as  is  done  by 
a  median-pointed  boot.  In  direct  proportion  as  this  is  done 
the  joint  in  question  grinds,  so  to  spealc,  lil^e  a  hing-e  pressed 
out  of  the  proper  line.     Provided  that  this  be  done  genth'  and 
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constant!}'  no  manifest  irritation  is  set  up  in  the  joint,  and  in 
time  the  new  position  becomes  more  or  less  permanent.  The 
deformit3%  for  such  it  is,  has  been  successfully  induced.  If, 
however,  the  proceeding  be  violent  or  sudden,  then  evidence 
of  serious  injury  to  the  joint  will  at  once  appear,  or,  as  is  much 
more  likely,  the  full  extent  of  injury  will  not  be  apparent,  but 
the  joint  will  in  any  case  be  a  damaged  one. 

Sometimes  this  joint  is  remarkably  tolerant,  and  will  sub- 
mit so  quietly  that  the  great  toe  will  be  found  to  have  de- 
scribed nearly  a  quarter  of  a  circle,  and  to  have  come  to  lie 
across  the  other  toes.  In  such  a  case  it  is  manifest  that  the 
powerful  flexor  muscles  must  have  ceased  to  act.  Thus  the 
bow-string  or  tie-rod  action  of  the  long  flexor  must  be  lost. 
Flat-foot  may  therefore  be  expected,  and  is  in  fact  often  found 
to  exist.  The  irritation  set  up  may  result  in  such  spasmodic 
contraction  of  muscles  as  to  hold  the  great  toe  rigid  until  it 
assumes  a  more  or  less  permanent  rigidity,  or  it  may  be  found 
to  be  persistently  flexed  at  either  of  the  two  joints;  it  may  as- 
sume the  form  seen  in  Fig.  31,  or  the  whole  toe  may  point 
downward.  The  latter  form  is  due  to  causes  not  always  clear; 
the  discussion  of  them  would  be  out  of  place  here.  The  former 
may  be  caused  by  direct  pressure  of  the  boot,  or  it  may  be  due 
to  loss  of  power  in  the  short  flexor  muscles  (generally'  caused 
\ij  temporary  paralysis,  due  to  pressure  by  a  fallen  arch),  which 
fail  to  exercise  the  influence  shown  by  the  line  1  in  Fig.  29. 
Thus  the  condition  portrayed  by  artists  actually  exists  as  a 
deformity,  and,  happily,  ceases  to  exist  so  soon  as  the  arch  is 
restored  and  the  muscles  relieved  from  pressure. 

The  severe  irritation  set  up  in  the  joint,  caused  by  the  dis- 
tortion and  by  the  pressure  of  the  boot  causing  it,  leads  to 
thickening  at  the  angle  formed  by  the  base  of  the  great  toe. 
This  thickening  becomes  itself  a  cause  of  increased  pressure, 
in  turn  leading  to  still  greater  thickening.  A  full}'  formed 
bunion,  as  it  is  called,  ultimately  results.  This  verj^  common 
deformity  is  very  frequently  supposed  to  have  an  hereditary 
origin,  and  the  subjects  of  it  flatter  themselves  that  it  is  not 
due  to  boots  at  all.  The  tendency  may  be  hereditar}^  but  an 
exciting  cause,  such  as  distortion  or  pressure,  must  always 
exist.  A  case  in  which  the  joint  in  question  has  never  been  in- 
jured by  distorting  the  great  toe  from  its  natura  1  position  and 
preventing  it  from  following  its  natural  line  of  motion,  is,  I 
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believe,  very  rare  indeed.  Consequeiitlj^  it  is  almost  always  a 
weak  point,  and  liable  to  be  the  seat  of  disease. 

This  joint  is  well  known  to  be  a  favorite  seat  of  gout.  Al- 
though it  must  be  admitted  that  this  familiar  disease  has  curi- 
ous preferences,  not  eas}' to  explain;  it  is  certain  that  damaged 
parts  are  more  favorable  to  it,  as  to  all  other  diseases,  and  that 
the  frequent  occurrence  of  it  at  this  spot  is  mainly  due  to  the 
circumstance  that  it  there  finds  a  place  which  has  long-  been 
the  seat  of  more  or  less  persistent  irritation. 

In-growing  toe-nail  is  a  frequent  and  painful  result  of  pres- 
sure on  the  margins  of  the  broad  nail,  developed,  like  ever3'- 
thing  else  about  the  great  toe,  to  large  size.  The  edges  curl 
under,  and,  in  growing  forward,  throw  out  exceedingly  sharp 
points,  joined  to  the  front  edge  of  the  nail  by  little  crescents. 
This  is  a  case  in  which  removal  of  the  cause  is  frequently  in- 
sufficient for  cure.  The  nail  itself  has  to  be  removed,  so  as 
to  make  a  new  start. 

The  evils  of  distortion  of  the  great  toe  are  not  confined  to 
itself.  A  condition  resulting  therefrom  known  as  hammer-toe 
is  frequently  found  in  the  second.  Fig.  30  shows  the  position 
in  which  all  the  smaller  toes  are  naturally  drawn  by  their 
flexors.  When  the  upward- projecting  joint  cannot  be  straight- 
ened, and  this  position  remains  permanent,  it  constitutes  ham- 
mer-toe. Let  us  see  how  distortion  of  the  great  toe  is  the 
cause.  The  second  toe  in  the  position  shown  in  Fig\  30,  that 
which  it  naturally  assumes  \>y  the  action  of  its  flexor  muscles, 
]3resents  on  its  upper  side,  at  h,  a  surface  or  bed  on  which  the 
end  of  the  great  toe  may  lie.  Now  that  toe,  in  its  position  of 
rest,  is  extended  upward  and  outward,  close  to  if  not  partially 
over  the  second.  On  to  this  surface,  at  6,  it  will  probably  be 
pressed  when  packed  into  a  tight  sock  or  median-pointed  boot. 
When  the  unyielding  sock  or  boot  prevents  the  great  toe  from 
moving  inward  it  can  only  press  dov/nward.  Thus  with  every 
step  its  own  flexors  draw  the  second  toe  into  the  position 
which  (when  permanent)  constitutes  this  deformity,  while  the 
great  toe  presses  down  the  end  and  keeps  it  there.  Any  joint 
held  in  one  position  long  enough  tends  to  get  fixed;  the  liga- 
ments become  permanently  contracted.  It  must  also  be  rec- 
ognized that  ver^'-  few  persons  will  deliberately  extend  their 
toes  when  the  clothing  is  removed,  as  a  means  of  counteract- 
ing the  contracted  position  in  which  they  are  held  while  it  is 
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Avorn.  The  position  of  rest,  too,  tends  to  promote  contraction, 
as  involving"  flexion  rather  than  extension.  In  a  similar  man- 
ner either  of  the  smaller  toes  may  become  affected  with 
hammer-toe,  hut  the  conditions  favor  it  most  in  the  second 
toe  pressed  down  hy  the  distorted  great  toe;  here  it  commonly 
appears. 

Much  m^^ster}'  is  made  of  hammer-toe,  which  has  heen  sup- 
posed by  authorities  of  eminence  to  be  due  to  some  obscure 
cause,  seated  somewhere  in  the  nerve  system.  To  my  mind 
the  explanation  I  have  given  is  ampl}^  sufficient.  But,  it  is 
argued,  wlw  should  it  occur  almost  always  in  this  particular 
toe  ?  Because,  as  explained,  it  is  the  one  which  is  over-ridden 
by  the  g-reat  toe.  It  is,  however,  distinctly  shown  to  be  hered- 
itary; it  is  so  manifesth^  hereditary  in  one  disting-uished  fam- 
ily that  the  family  name  has  been  applied  to  the  deformity. 

Doubt  is  thrown  on  the  probability  that  deformities,  orig- 
inally due  to  injurj^,  ma^'  be  transmitted  and  become  heredi- 
tar3\  I  see  no  reason  for  doubting  this.  I  find  in  the  feet  of 
young'  infants,  even  in  those  newly  born,  the  fourth  toe  turned 
in  under  the  third,  and  the  opposed  surfaces  flattened  to  fit 
each  other,  a  condition  exactly  similar  to  that  induced  by 
pointed  boots.  Surely'  this  must  be  a  transmission  of  a  defor- 
mity so  acquired;  and  there  is  no  apparent  reason  Avhy  the 
same  thing  should  not  happen  in  the  case  of  hammer-toe. 

Let  us  take  a  broad  view  of  the  matter.  These  and  other 
varieties  of  deformity  of  the  toes  are  not  found  in  races  who 
walk  barefooted;  while  flat-foot,  which  is  a  consequence  of 
bad  walking,  is  common  enough  in  people  who  go  barefoot. 
This  is  noticed  in  India.  A  very  reliable  correspondent,  writ- 
ing from  Sutherlandshire,  states  that  among  those  who  go 
barefooted,  or  who,  like  game-keepers  and  shepherds,  wear 
broad-toed  boots,  hammer-toe  is  unknown,  but  that  it  is  found 
*'  among  the  younger  members  of  the  community,  who,  wish- 
ing to  look  neat,  wear  the  narrow  cramping-  boots  which  are 
sent  from  wholesale  houses  in  the  south."  This  is  civilization 
extending  northward. 

The  relation  between  corns  and  too  tight  or  badly  fitting- 
boots  is  too  obvious  for  dispute.  Corns  are  illustrations  of 
the  law  that  intermittent  pressure  and  friction  causes  over- 
growth. The  cuticle  becomes  thickened  at  the  pressure  point 
until,  in  turn,  it  becomes  itself  a  cause  of  pressure  from  its 
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own  hardness  and  large  size.  Here  removal  of  the  cause  is 
speedily  followed  by  disappearance  of  the  effect. 

That  a  lon§'  train  of  evils  are  more  or  less  directly  due  to 
defective  foot  clothing  is  beyond  all  reasonable  doubt.  But 
while  this  may  be  recognized  and  admitted  as  regards  boots, 
few  persons  at  all  realize  the  amount  of  injury  traceable  to 
socks  and  stockings.  Thej'^  are  usually  made  with  a  middle 
point,  and,  being  put  on  while  the  foot  is  in  the  position  of 
rest,  the  toes  readily  accommodate  themselves,  and  assume  a 
pointed,  crowded  form,  which  friction  against  the  sides  of  the 
boot,  in  putting  it  on,  tends  further  to  aggravate.  Now  it  re- 
quires a  vigorously  acting  great  toe  to  overcome  the  impedi- 
ment to  side- way  action,  even  if  the  sock  be  sufficiently  elastic 
to  allow  it  at  all  and  there  be  room  in  the  boot  for  it  to  take 
place. 

If,  when  a  great  toe  has  been  persistently  distorted,  the 
subject  of  it  be  convinced  that  a  boot  with  a  straight  inside 
line  is  the  proper  thing,  and  has  one  made  accordingly,  it  is 
found  that  the  great  toe  will  not  occupy  the  space  provided; 
the  leather  falls  and  hardens,  the  gTeat  toe,  occupying  its 
old  place,  crowded  up  with  the  others.  This  is  pointed  to, 
triumi^hanth',  as  conclusive  evidence  that  room  on  the  inner 
side  was  not  w^anted,  and  is  of  no  use  when  supplied. 

If,  however,  a  sock  with  a  separate  stall  for  the  great  toe 
be  worn,  there  is  no  longer  any  dragging  on  the  smaller  ones 
every  time  that  it  moves  dowmward  and  inward;  then,  with 
good  walking,  the  great  toe  will  maintain  its  proper  place.  If 
distortion  have  had  the  effect  of  apparently  fixing  the  great 
toe  in  an  everted  position,  even  then,  if  the  great  toe  be  per- 
sistently used,  it  will,  as  it  recovers  its  functions,  resume  its 
proper  place,  unless  the  deformity  have  been  so  bad  as  to  in- 
volve complete  loss  of  function,  when  it  can't  be  used  at  all. 

The  ordinar3^  median-pointed  or  even-sided  sock  is  produc- 
tive, directly  and  indirectly,  of  much  of  the  evil  put  down  to 
the  charge  of  boots,  and  should  be  discarded  by  all  who  wish 
to  use  their  feet  as  feet.  The  separate  stall  for  the  great  toe 
is  always  desirable,  but  for  those  who,  happily,  have  no  distor- 
tion and  full  use  of  the  great  toe,  a  sock  with  a  straight  in- 
side line  will  suffice.  The  three  forms  are  show^n  in  Figs.  42, 
43,  and  44. 

The  separate  stall  for  the  great  too  is  an  element  of  great 


TJic  Hzinian  Foot.  75 

importance,  but,  as  reg-ards  function,  there  is  no  advantage  in 
a  separate  stall  for  each  of  the  smaller  toes;  they  all  move 
tog-ether  and  do  very  well  in  one  casing.  Under  some  condi- 
tions of  unhealthy  skin  it  is  of  decided  benefit,  but  only  then. 

On  the  material  of  which  the  sock  is  composed  the  comfort 
and  the  healthiness  of  the  skin  much  depends.  It  is  impor- 
tant that  it  should  be  of  wool,  not  of  a  character  liable  to  mat 
together ;  that  it  should  be  porous,  readily  absorbing  perspi- 
ration and  readil}^  allowing  it  to  evaporate.  Cotton  does  not 
readily  absorb  moisture  at  all,  but  once  wet  it  remains 
clammy,  and  is  a  long  time  drying.  As  a  material  for  cloth- 
ing a  foot  pent  up  in  a  boot  it  is  most  unsuitable. 

Free  exposure  of  the  feet,  and  of  the  socks,  if  they  are  to 
be  worn  again,  to  the  air  from  which  they  have  been  secluded 
is  highly  important.     For  the  unpleasant  character  which  the 
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Ordinary  and  Proper  Forms  of  Sock. 

perspiration  sometimes  assumes,  readily  amenable  to  judicious 
treatment,  no  remedy  is  efficacious  unless  there  be  free  expo- 
sure to  the  air.     To  this  end,  cloth  shoes  are  highl^^  desirable. 

It  should  be  alwaj'S  borne  in  mind  that  the  impurities  in 
clothing  consequent  on  personal  wear  are  all  of  organic  char- 
acter, and  capable  of  oxidation,  that  is  to  say,  literally  burn- 
ing up  by  free  contact  with  air.  So  far  as  mineral  matter,  in 
the  form  of  dust,  gets  in  the  material,  that,  on  the  removal  of 
the  organic  matter  holding  it,  readily  shakes  out.  Thus,  if 
only  exposure  to  the  air  be  sufficiently  free,  washing  is  unnec- 
essary. What  amount  of  exposure  will  be  sufficient  depends 
somewhat  on  the  porousness  of  the  material  as  well  as  on  the 
freedom  of  the  exposure. 

Of  a  very  eminent  military  commander  I  have  heard  Mr. 
Villiers,  the  war  correspondent  of  the  "  Graphic,"  say  that  he 
only  takes  three  socks  in  his  campaigning  kit;  one  always 
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hanging  on  a  line  outside  liis  tent,  gives  each  a  renovation  in 
turn.  In  my  view,  that  each  should  have  a  straight  inner 
line,  if  not  a  separate  stall  for  the  great  toe,  two  pairs  would 
be  necessary.  If  it  be  remembered  that  the  organic  matter 
is  removed  by  oxidation,  literally  burnt  out,  and  the  inorganic 
matter,  left  as  dust,  is  readily  shaken  out,  then  this  substitu- 
tion of  fresh  air  for  a  laundress  need  cause  no  surprise. 

Locke,  in  his  "  Essay  on  Education,"  advised  for  the  "  young 
gentleman  "  that  his  "  shoes  be  made  so  thin  as  to  leak  and  let 
in  water  whenever  he  comes  near  it."  No  one  who  advocated 
this  would  gain  many  adherents  now.  Still  I  have  little  doubt 
that  if  the  feet  were  allowed  to  get  freely  wet,  as  they  would 
through  a  porous  material  like  cloth,  and  freelj^  dry  again, 
which  that  material  would  permit,  the  risk  of  injury  would  be 
less  than  in  allowing  them  to  get  wet,  or  even  damp,  and  re- 
taining them  in  that  condition  encased  in  wet  leather.  This 
material  is  sufficiently  impermeable  to  prevent  drying,  and  is, 
especially  when  wet,  such  a  good  conductor  of  heat  that  the 
chilling  of  the  feet  is  severe. 

A  material  which  would  allow  air  to  come  to  the  skin  and 
yet  serve  to  keep  the  feet  dry,  both  being  desirable,  involves 
an  impossible  combination;  and,  whatever  be  the  demerits  of 
leather,  and  they  are  many,  there  is,  literally,  nothing  like  it 
for  general  acceptance,  and  it  must  be  accepted  as  the  ma- 
terial for  clothing  the  foot.  There  is  no  doubt  that  the  prop- 
erty of  extensibility  which  leather  possesses  in  a  very  marked 
degree,  and  which  would  seem  to  render  it  exceedingly  easj^ 
to  use  for  fitting  an  irregular  object,  has  been  the  occasion  of 
the  great  want  of  success  in  fitting  the  foot. 

Of  this  general  want  of  success  there  is  no  doubt.  An 
American  young  lady  is  said  to  have  paid  her  dress-maker  the 
compliment  of  saying,  with  respect  to  her  dress,  "  It  fits  as  if 
I  had  been  melted  and  poured  in."  When  a  boot  which  nearly 
fitted  at  first  has  been  w^orn  some  time  it  does  so  fit  that  if 
liquid  plaster  were  poured  in  a  fairly  accurate  model  of  the 
foot  might  be  obtained.  But  this  is  when  the  boot  has  been 
moulded  to  the  foot  by  the  foot  itself.  Few  if  any  makers 
would  care  to  submit  to  the  same  test  as  applied  to  a  new 
boot.  And  yet  the  leather,  unlike  the  material  of  the  young 
lady's  dress,  is  sufficiently  stiff  to  stand  up  so  as  to  receive 
the  liquid  plaster. 
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Why  should  not  the  moulding'  which  the  foot  has  to  do  for 
itself  he  done  for  it  ?  That  it  is  possible  to  cut  material  so  un- 
adaptable as  that  of  which  dresses  are  made,  and  with  it 
cover  shoulders  accurately,  but  that  it  is  not  possible,  with  a 
material  so  adaptable  as  leather,  to  cover  the  foot  with  equal 
accurac}',  is  not  a  proposition  which  carries  reasonable  proba- 
bility' on  the  face  of  it.  Moreover  a  wooden  inodel,  in  the  form 
of  a  last,  on  which  to  work,  is  available  in  the  one  case  and 
not  in  the  other.  If  a  tailor  could  have  an  exact  model  in 
wood  of  the  shoulders  he  is  called  on  to  fit,  his  task  would 
surely  be  made  more  eas}'.  I  contend  that  no  reason  exists 
why  a  boot-maker  should  not  have,  in  the  form  of  a  last,  a 
model  of  the  foot  he  has  to  fit  as  accurate  as  a  sculptor's  skill 
can  make  it. 

No  one  will  alleg-e  that  the  ordinary  last  is  anything  more 
than  a  gauge  as  to  size.  Nor  can  it  be  doubted  that  a  boot 
sent  home  in  a  shape  strictly-  conforming  to  the  contour  of  a 
natural  foot  would  afford  no  satisfaction  to  anj-  but  very  few 
j)ersons  for  whom  they  might  be  intended.  A  new  boot  must 
be  elegant,  as  elegance  is  accounted.  An  old  boot  is  supposed 
to  be  ugly.  I  think  that  the  old  boot  should  be  the  more  ele- 
gant of  the  two.     This,  apparently,  is  not  the  accepted  view. 

The  explanation  is  really  due  to  a  vain  striving  after  a  false 
ideal  of  beauty,  for  which  boot-makers  are  not  wholly  respon- 
sible. They  seek  to  supply  foot  clothing  which  accords  with 
(to  quote  a  trade  prospectus)  "that  symmetry  of  form  so  de- 
sirable with  persons  of  good  taste."  Whether,  as  appears  to 
be  the  case,  symmetry  is  here  used  in  the  strict  sense  of  even- 
sidedness  or  not  is  immaterial;  there  is  no  doubt  that  this  ele- 
ment is  always  held  in  view  and  attained  as  much  as  possible. 
Even  those  makers  who  make, boots  with  straight  inside  lines 
think  it  necessary'  to  make  the  other  side  to  match,  by  giving- 
it  an  angle  too,  as  nearly  as  may  be  corresponding,  although 
less  pronounced.  No  one,  so  far  as  the  work  has  come  under 
my  notice,  has  boldly  accepted  the  fact  that  the  two  sides  of 
the  foot  are  altogether  unlike,  that  there  is  no  symmetry  in 
the  two  sides,  and  has  acted  accord ingl3^  And  yet  if  this 
even-sidedness  be  an  element  of  beauty,  it  must  be  admitted 
that  the  pig  and  other  animals  have  it  in  far  greater  perfec- 
tion than,  to  the  human  foot,  any  boot  can  give.  "  All  facts 
of  nature  conform  to  utilitarian  as  well  as  to  aesthetic  princi- 
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pies,  and  symmetry  is  no  doubt  necessary  to  the  mechanical 
balance  of  the  body."  (Moody,  "  Lectm^es  on  Art.")  Yes,  of 
the  body,  of  the  foot  on  either  side  of  it,  not  to  the  two  sides 
of  one  foot  any  more  than  to  the  two  sides  of  one  hand. 

Sir  Gilbert  Scott,  in  his  Lectures  on  Gothic  Arhitecture, 
condemns  any  attempt  "  to  avoid  irregularity  by  making  two 
essentially  difTerent  parts  look  alike  at  the  sacrifice  of  their 
practical  demands."  He  liad  no  sympathy  with  any  "  morbid 
striving-  after  forced  uniformity,  torturing  of  the  internal  ar- 
rangements to  fit  a  preconceived  elevation."  Is  not  an  ex- 
acth^  corresponding  course  taken  in  the  "  morbid  striving  "  to 
make  the  boot  look,  if  not  symmetrical,  as  nearly  so  as  possi- 
ble ?  Veril}''  there  is  a  "  torturing  of  the  internal  arrange- 
ments "  of  many  a  foot  to  fit  a  wrongly  conceived  idea  of  the 
form.  The  two  sides  of  the  foot  differ  in  form,  in  structure 
and  in  function.  Instead  of  attempting  to  conceal  the  dissim- 
ilarit3%  ought  we  not  (as  Sir  Gilbert  puts  it  of  a  building 
where  there  is  a  difference  in  the  requirements)  to  "rejoice  in 
making  the  exterior  in  some  degree  expressive  of  the  change 
of  purpose  in  the  internal  arrangement  ?  " 

If  the  foot  is  to  be  clothed  with  due  regard  to  good  taste, 
as  I  understand  it,  all  idea  of  symmetry  must  be  abandoned, 
and  real  beautj^  seen  in  the  absence  of  any  such  feature.  The 
inner  portion  of  the  foot  includes  the  strong  arch  on  which 
the  bodj^  is  supported  and  the  pillars  thereof,  from  one  of 
which  the  body  is  propelled  onward.  The  outer  forms  a  but- 
tress to  give  additional  area  of  support  where  such  support  is 
not  afforded  by  the  foot  on  the  other  side.  This  difl'erence 
should  be  expressed  rather  than  effaced  in  the  clothing. 

It  is  clear  that  any  beauty  to  be  seen  in  the  foot  must 
be  in  the  form.  The  texture  and  the  color  are  hidden,  and,  for 
the  most  part,  any  expression  which  movement  can  give,  is 
hidden  also.  It  has  great  beauty  in  form,  and  probabh^  no 
beauty  is  more  permanently  satisfying  than  that  of  form, 
whether  it  be  in  a  vase,  as  Mr.  Gladstone  has  recently  pointed 
out,  or  in  trees,  as  Lord  Beaconsfield  found.  It  would  indeed 
be  a  cause  for  congratulation  if  this  beauty  in  the  foot  could 
be  expressed  through  clothing  fitting  the  foot  and  fully  re- 
vealing the  form.  Unhappily  the  existing  state  of  things  is 
only  too  forcibly  illustrated  by  the  writer  of  the  official  ac- 
count of  the  Clothing  Section  in  the  Handbook  of  the  Interna- 
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tional  Health  Exhibition,  who  saj^s :  "  Unfortunately  the  more 
h^'g-ienic  the  rei)uted  qualities  of  the  boot  the  less  does  its 
form  commend  itself  to  the  artistic  taste."  Anyhow  there 
must  be  something-  wrong-  here.  They  who  worshipped  the 
goddess  Hyg-eia  knew  what  beauty  in  form  meant,  and  noth- 
ing- should  be  called  hyg-ienic  that  is  ug-ly  or  offensive  to  g-ood 
taste. 

It  is  by  no  means  easy  to  see  in  what  sense  this  much- 
abused  word  "  artistic  "  is  g-iven ;  and  the  only  clue  we  have  is 
that,  while  the  writer  g-oes  out  of  his  way  to  object  to  the  so- 
called  hyg'ienic  boot,  he  finds  no  cause  for  disapproval—at  any 
rate  he  expresses  none — of  the  conventional  type. 

To  ordinary  persons  fine  art  may  be  a  sealed  book,  ''  for 
fine  art  is  a  deep  well  to  draw  from;  it  covers  a  wide  space, 
it  penetrates  far  below  the  surface  of  thing-s,  it  appeals  to  a 
wide  rang-e  of  sympathies,  embracing-  subjects  near  akin  to 
science  and  poetry,  philosophy  and  relig-ion."  These  words 
were  noted  and  ijreserved  when  first  uttered  long  before  they 
appeared  in  a  printed  book.  ("  The  Ministrj^  of  Fine  Art  to 
the  Happiness  of  Human  Life,"  b}^  T.  Gambler  Parry.  The 
death  of  Mr.  Gambler  Parry  occurred  just  as  these  pag-es  are 
written,  at  his  residence,  Highnam  Court,  near  Gloucester; 
an  irreparable  loss  to  the  neighborhood  where  for  fifty  years 
he  had  lived  and  worked  to  promote  the  happiness  of  those 
around  him,  not  only  by  means  of  the  fine  arts  which  he  un- 
derstood and  loved  so  well.)  They  may  seem  to  discourag-e 
any  utterance  with  respect  to  fine  art  by  those  who  have  no 
pretensions  to  be  themselves  artists.  Not  so  their  intention. 
Spoken  by  one  who  spoke  with  the  hig-hest  authority,  one  who 
ever  taug-ht  that  fine  art  must,  before  everything,  be  true, 
and  must  accept  truth  from  whatever  source  it  maj^  come, 
they  encourage  comment  rather  than  forbid  it. 

Science  tells  us  that  the  human  foot  is  something  very 
different  from  that  which  the  modern  boot  makes  it  appear 
to  be.  There  can  be  little  akin  to  poetr^'-  in  that  which  limits 
the  poetry  of  graceful  motion  and  associates  it  with  pain. 
Philosophy  cannot  accord  with  that  which  degrades  to  the 
similitude  of  the  lower  animals  essentially  human  characters. 
Religion  cannot  fail  to  condemn  that  which  distorts  a  portion 
of  God's  noblest  work. 

But  can  the  boot-maker  be  an  artist?     While  these  pages 
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have  been  in  preparation,  one  who  claimed  to  pronounce  dog- 
matically on  art,  said  in  my  hearing,  that  a  boot-maker,  how- 
ever skilful  as  an  artisan,  cannot  be  an  artist.  From  this  I 
did  and  do  emphatically  dissent.  He  may  be  so  as  really  as 
any  of  the  monk-masons  of  old,  who  delighted  to  express  in 
stone  the  sense  thej^  felt  of  what  their  work  was.  Surely  one 
may  conclude  that  Mr.  Murray,  who  told  us  that  the  artist  re- 
produces the  essential  character  of  the  object,  would  allow 
that  the  boot-maker,  in  so  far — onl^'  in  so  far — as  he  expresses 
in  the  clothing  the  essential  characters  of  the  object  he  clothes, 
ma3''  claim  to  be,  in  the  highest  sense  of  the  word,  an  artist. 
Of  those  who  make  up  for  want  of  knowledge  of  those  essen- 
tial characters  by  expressing  a  middle  line  which  does  not 
exist,  and  b}'  putting  on  ornament,  which  expresses  nothing 
but  the  designer's  idea  of  elegance,  nothing  need  be  here  said. 

If  without  presumption  I  may  offer  advice  from  the  artistic 
point  of  view,  it  would  be  summed  m^  in  this:  Look  on  the 
feet  as  two  halves  of  a  harmonious  whole,  each  the  comple- 
ment as  well  as  the  counterpart  of  the  other.  Bear  in  mind 
that  the  principal  characteristic  of  the  human  foot  is  the 
great  development  of  the  inner  side;  that  the  main  line  of  ac- 
tion along  which  the  body  is  drawn  forward  and  propelled 
onward  is  that  which  I  have  called  the  leading  line,  corre- 
sponding to  Meyer's  line  in  the  sole.  The  leading  line  is  appro- 
priately marked  in  the  foot  by  the  circumstance  that  it  is  the 
highest  part,  it  is,  in  fact,  the  crest  of  the  ridge.  Express  this 
in  the  clothing,  and  let  it  be  marked  out  by  some  feature,  by 
the  line  of  the  laces  or  in  the  line  of  a  seam.  Let  the  outside 
of  the  foot  appear  as  it  is,  a  sort  of  buttress  to  the  inner  por- 
tion, and  abandon  all  attempts  to  make  the  two  sides  sym- 
metrical. Rather,  as  Sir  Gilbert  Scott  put  it,  rejoice  in  the 
opportunity  of  making  the  clothing  expressive  of  the  differ- 
ence of  purpose  in  the  two  sides  of  the  object  you  clothe.  If 
you  must  put  ornamental  stitching,  or,  as  often  seen  in  toe- 
caps,  perforated  work,  avoid  all  appearance  of  attempting  to 
express  a  middle  line,  which  exists  only  in  imagination.  Ac- 
centuate, if  you  will,  that  which  is  an  essential  character,  and 
mark  out  the  leading  line  or  any  other  feature  which  exists, 
but,  at  anj^  rate,  abstain  from  expressing  that  which  has  no 
existence. 

The  principle  involved  in  the  maxim  "let  ttie  shoe-maker 
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stick  to  his  last/'  ne  siitor  ultra  crepidam,  if  applied  to  the 
surg-eon,  maj^  forbid  him  to  meddle  with  it.  Surgeons  have 
said  hard  thing's  of  boot-makers,  without  doing  much  to  show 
what,  from  their  point  of  view,  is  wanted.  On  the  other  hand 
one  reads  how  that  eminent  medical  men  have  "recommended 
shapes  for  the  soles  of  boots  as  unfit  for  the  human  foot  as  a 
Queen  Elizabeth  frill  for  a  giraffe."  This  was  the  statement 
of  a  contributor  to  the  Boot  and  Shoe  Trades  Journal,  but  the 
editor  of  that  paper  once  said  that  there  were  questions  in 
which  "  we  think  that  the  functions  of  the  surgeon  and  the 
military  boot-maker  might  be  judiciously  blended."  In  the 
hope  that  the^'  will  be  accepted  in  the  same  spirit  as  that 
which  dictated  the  above  sentence,  any  suggestions  herein 
made  as  to  boot  making  in  civil  life  are  offered,  and  certainly 
with  no  pretensions  to  any  ability  to  teach  that  of  which  I 
have  very  little  practical  knowledge. 

For  material  there  is  little  choice;  leather  is  a  foreg'one 
conclusion.  Still  I  full}"  believe  that  if  boots  could  be  made 
to  realh"  fit  the  foot — fit  it  as  a  coat  or  lady's  dress  fits  the 
shoulders — the  advantages  of  cloth  for  summer  wear  would 
insure  an  extensive  adoption.  The  objection  to  cloth  boots  is 
generallj^  expressed  in  the  word  clumsy. 

Boots  are  not  fitted  to  the  foot  while  in  process  of  making, 
as  tailors  or  dress-makers  try  on  their  unfinished  work;  they 
are  fitted  once  for  all  on  a  last,  supposed  to  suppl^'^  the  pur- 
pose of  a  gauge  rather  than  a  model  on  which  the  work  is 
done.  My  own  feeling  is  that  this  last  should  be  indeed  a 
model  throughout,  of  the  same  form  as  the  foot,  and  including 
a  portion  of  the  leg  above  the  ankle.  That  there  is  no  valid 
reason  whj^  this  should  not  be  will  be  shown  further  on. 

First,  as  to  the  outline  of  the  sole.  I  distrust  the  pencil 
tracing  run  round  the  foot  with  no  guarantee  that  the  pencil 
will  always  be  held  upright  or  inclined  at  the  same  angle. 
I  much  prefer  a  tracing*  made  by  measurement  from  two  par- 
allel lines  along  other  parallel  lines,  as  indicated  in  Fig.  45. 
By  holding  an  ordinary  flat  rule  on  edge  it  is  easy  to  measure 
from  these  lines  to  the  edge  of  the  foot,  and  note  the  distances 
from  the  heel  of  every  measurement  taken. 

But  a  ground  plan  of  the  sole  and  a  series  of  girths  is  not 
sufficient;  the  contour  should  betaken.  If  the  differences  in 
the  two  sides  of  the  foot  should  ever  come  to  be  fully  realized, 
VI— 6 
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it  may  be  that  this  in  every  case  would  not  be  necessary ;  the 
sole-outline  and  dimensions  would  be  sufficient  direction  for 
filling-  in  the  contour.  I  have  never  yet  seen,  except  so  far  as 
I  myself  have  had  them  made,  lasts  which  had  any  preten- 
sions to  following-  the  contour  of  the  foot.  But,  surely,  the 
highest  part  of  the  foot  should  have,  as  far  as  possible,  its  ex- 
act counterpart  in  the  last  which  is  to  serve  as  a  model  for 
its  clothing-. 

From  this  the  necessity  has  followed  for  having-  some 
means  of  taking-  measures,  not  of  length  and  g-irth  only,  but 
also  supplying-  contour  lines.  It  is  also  obviously  necessary 
that  these  should  be  capable  of  expression  in  such  form  that 
the  last  or  model-maker  can  understand  them,  and  that  means 


Fig.  45. — Outline  of  Sole  Measured  from  the  Continuous  Lines  Along  the  Dotted  Lines. 
A  B,  section  through  Meyer's  line;  C  D,  section  across  the  foot  at  the  creasing  point. 


should  exist  for  verifying-  the  accuracy  with  which  the  direc- 
tions g-iven  have  been  fulfilled. 

To  fulfil  these  conditions  I  devised  a  form  of  foot-stand, 
which,  for  the  sake  of  a  distinguishing-  name,  I  propose  to  call 
the  pedistat,  Fig.  46.  It  consists  of  wood,  and  has  a  middle 
platform  twelve  inches  long  and  four  wide.  At  one  end  of  this 
is  a  block,  against  which  the  heel  is  placed.  Outside  the  two 
borders  of  the  platform  are  sunken  grooves,  along  wliich  slide 
two  upright  brass  pillars;  the  inner  edges  of  these  also  main- 
tain a  distance  of  four  inches  apart.  The  margins  outside  the 
grooves  are  graduated  in  one-eighths  of  an  inch,  dating  from 
the  heel  block.  The  pillars  are  similarly  graduated,  dating 
from  the  platform  level.  These  pillars  slide  by  means  of  a 
running  screw,  moved  by  a  round  milled  head,  seen  in  front. 

A  six-inch  brass  rule  is  provided,  marked  in  the  middle,  but 
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the  inches  not  numbered ;  this  so  as  to  measure  either  from 
the  end  of  the  rule  or,  when  shding-  in  the  grooves  of  the  two 
pillars,  from  the  first  inch.  The  corner  is  cut  off  at  one  end 
and  not  at  the  other,  so  as  to  afford  a  pointed  or  a  square 
ending-,  as  desii^ed.  Both  sides  are  graduated  alike,  the  longer 
edge  being  bevelled,  so  as  to  run  in  the  grooves  of  the  pillars. 


Fig.  46.— Foot-stand  or  Pedistat  for  Taking  Outline  of  Sole  and  Contour  of  Foot. 

When  these  are  set  at  any  place  in  the  length  of  the  foot,  the 
brass  rule  bridging  across  from  pillar  to  pillar  will  fix  the 
exact  position  of  the  highest  point  of  a  section  across  that 
line.  L.  H.  D.  will  indicate  its  length  from  the  heel  block,  its 
height  from  the  platform  level,  and  the  distance  from  the 
inner  or  outer  border  of  the  four-inch  platform. 

It  is  obviously  easy  to  see  whether  a  last  with  a  flat  sole 
has  an}^  point,  corresponding  to  one  in  a  given  foot,  accurately 
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placed,  as  in  the  directions.  Nor  is  there  any  difficulty  in  g-iving- 
a  ground  plan  which  shall  express  the  distance  (D)  and  the 
lines,  along-  or  across  the  foot,  at  which  sections  are  made  by 
means  of  measurements  recorded.  In  fact,  the  making-  of  any 
number  of  sections  is  only  a  question  of  time  and  care.  If, 
however,  the  outlines  common  to  all  feet  be  known,  very  few 
are  necessary.  A  section  made,  if  cut  out  in  cardboard,  sup- 
plies a  gauge  by  which  to  test  the  last  in  making  it. 

Fig.  45  shows  a  sole  outline  so  taken,  the  extreme  length 
being  found  by  stretching  the  rule  from  pillar  to  pillar.  The 
additional  length  has  been  added  and  the  desired  curve  given. 
AVhat  this  additional  length  should  be  must  varj^  accord- 
ing- to  the  thickness  of  material.  Some  must  be  g-iven;  for 
although  the  supposed  lengthening  of  the  foot  in  walking-  is 
fallacious,  room  must  be  g-iven,  for  various  reasons.  The  foot 
does  expand  a  little  in  standing.  It  is  liable  to  slide  forward 
in  going-  down  hill.  Turning  room  must  be  given  to  the 
leather,  especially  if  it  be  thick.  Finally,  the  unpleasant  ap- 
pearance caused  by  too  sharp,  too  abrupt,  a  turning,  is  thus 
prevented. 

Now  suppose  that  the  contour,  following  the  leading  line, 
coincident  with  Meyer's  line,  be  desired.  If  the  length  from 
the  heel  block  (L),  the  height  as  shown  by  the  pillars  (H),  and. 
the  distance  from  the  inner  margin  (D),  be  all  noted  at  a  suc- 
cession of  points,  a  section  is  easily  obtained.  So  also,  if  the 
pillars  be  fixed  opposite  the  creasing-  point,  data  are  easily" 
obtained  for  a  section  across  the  foot.  These  are  the  two  sec- 
tions, indicated  by  the  lines  A  B  and  C  D  in  Fig.  45,  which 
were  actually  supplied  with  the  ground  plan  shown  in  that 
figure. 

The  ordinary  last  is  shown  in  Fig.  47.  The  part  corre- 
sponding to  the  ankle  has  no  pretension  to  be  at  all  like  the 
ankle  itself.  The  curved  upper  surface  is  shaped  as  seen  in 
plan  at  a.  The  upper  part  of  the  hinder  portion  projects 
backward  (even  more  than  is  shown  in  the  fig-ure),  although 
the  tendon  above  the  heel  lies  further  forward  than  the  heel 
itself.  This  is  for  the  obvious  purpose  that  the  last  shall  draw, 
that  is  to  saj',  be  drawn  from  the  boot,  which,  if  it  were  larger 
below  than  above,  could  not  be  done.  It  will  be  seen  that  the 
last  is  divided  in  such  a  way  that,  although  the  upper  part 
can  be  moved,  the  sole-line  is  continuous.    At  h  a  section  of 
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an  ordinary  last  would  be,  as  shown,  highest  in  the  middle, 
whereas  the  great  toe,  and  still  more  the  joint  at  the  root  of 
it,  is  manifestly  thicker  than  the  little  toe  on  the  outer  side. 

The  ordinary  last  is  always  raised  at  the  toe,  so  that  the 
tread  of  the  foot  shall  rest  in  a  hollow  of  the  boot -sole.  Thus 
it  is  only  when  the  heel  is  raised  that  the  toes  can  be  brought 
to  the  ground.  (According  to  the  degree,  the  last  is  said  to 
have  spring.)  To  this  I  object.  For  ordinary  walking  boots, 
such  as  I  use  myself,  I  am  sure  that  it  is  not  necessar3\ 
These,  however,  have  no  heels ;  I  would  not  on  any  account 
return  to  the  use  of  them. 

In  my  judgment  no  last  is  satisfactory  that  does  not  con- 
form to  the  shape  of  the  foot  throughout,  as  it  stands  on  a 


Fig.  47.— Ordinary  Form  of  Last.    Compare  Fig.  48. 


level  surface.  It  should  even  include  a  small  portion  of  the 
leg  above  the  ankle.  The  difficulty  of  drawing  the  last  is  got 
over  hy  a  little  device  of  my  own,  represented  in  Fig.  48. 

Here  the  last  has  no  longitudinal  division,  as  in  Fig.  47 ; 
the  necessary  division  is  made  from  c  to  e.  Before  this  is  done 
a  hole  is  drilled  from  above  the  heel  through  to  the  sole  at 
the  part  corresponding  to  the  tread.  The  ends  are  counter- 
sunk, so  as  to  receive  a  screw-head  nbove  and  a  nut  below, 
where  the  broken  surface  is  filled  in  with  leather,  so  as  to  ren- 
der the  sole  smooth.  The  cut,  c  d,  is  made  at  right  angles  to 
the  drill  hole,  so  that  when  the  pin,  for  which  the  hole  is  in- 
tended, is  screwed  into  the  nut,  it  shall  pull  quite  straight  on 
the  opposed  surfaces  and  not  obliquely.  When  the  cut  is 
made  as  far  as  d,  it  is  met  \iy  one  made  from  and  at  rig'ht 
angles  to  the  sole.     The  two  lines  thus  meet  and  form  a  slight 
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shoulder  at  d.  This  locks  the  two  pieces  tog-ether  and  pre- 
vents rotation,  as  well  as  any  tendency  of  the  hinder  piece  to 
slip  up  the  inclined  plane  presented  by  the  piece  in  front. 

When,  on  the  boots  being-  finished,  it  is  desired  to  with- 
draw the  lasts,  the  heel  part  is  turned  back,  so  as  to  expose  the 
screw-head  and  allow  the  pin  to  be  unscrewed.  The  pin  being- 
withdrawn,  the  sole  is  bent  upward,  so  as  to  dislodg-e  the 
hinder  part,  by  raising-  the  sole  line  and  bringing-  it  above  d, 
when  it  moves  up  the  inclined  plane.  The  hinder  part  now 
moves  forward  as  it  moves  upward,  and  so  allows  the  project- 
ing- heel  to  be  withdrawn.  The  front  part  is  then  pushed  back 
from  the  toe,  when  it  is  easily  removed. 


Fig.  48.— Author's  Form  of  Last ;  a  being  a  Horizoneal  section  across  tiie  ankle ;  b  a  ver- 
tical section  through  the  front  part.  The  dotted  lines  show  the  pin  uniting  the  two  parts 
divided  along  the  line  cd  e. 

It  is,  moreover,  eminently  desirable  that  the  last  should 
admit  of  being  replaced  in  the  boot.  By  this  means  alone  can 
the  question  be  tested  whether  the  boot-maker  has  cut  his 
patterns  so  as  to  fit  the  last,  or  whether  he  has  stretched  the 
leather  so  as  to  make  it  lie  smooth.  With  this  form  of  last, 
replacement  within  the,  boot  is  easy,  if  the  boot  really  fit  the 
last. 

These  lasts  (Fig.  48)  are  seen  to  be  not  only  without  spring 
at  the  toe  but  with  a  continuous  line  in  front  of  the  heel,  and, 
apparently,  without  any  waist,  as  it  is  called.  The  fact  is 
that  the  great  majority  of  feet  do  touch  the  ground  along  the 
whole  line,  so  far  as  the  outer  margin  is  concerned,  and  where 
this  is  the  case  it  is  better  that  the  lasts  should  do  so.     If, 
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however,  the  pair  of  lasts  be  put  together,  t\\e\  have  the  same 
dome-hke  form  as  the  pair  of  feet  whose  sole  prints  are  given 
in  Fig-.  20.  There  is,  in  fact,  a  waist,  although  it  does  not  ex- 
tend to  the  sole  line  on  the  outer  side. 

Here  I  would  point  out  that  a  strongly-marked  w^aist  to  a 
hoot,  as  a  means  of  supporting  the  arch  or  of  making  a  foot 
appear  more  arched  than  it  really  is,  leads  to  disappointment. 
True,  it  gives  some  sense  of  support,  at  least  when  the  boot  is 
first  worn,  but  the  weight  of  the  ho&y  soon  bears  it  down  and 
the  whole  boot  is  distorted.  (Pads  or  springs,  for  the  purpose 
of  supporting  the  arch,  should  be  avoided.  In  proportion  as 
they  press  it  upward,  they  press  upon  and  paralj^ze  the  mus- 
cles of  the  sole.)  The  means  by  which,  and  \)j  which  alone 
the  arch  can  be  properly  supported,  have  been  fulh'  explained. 
The  last  should  have  as  much  and  onh"  as  much  waist  as  the 
foot  has. 

One  sees  it  stated  by  last  makers  that  "  by  having  lasts 
made  to  your  feet  you  not  on!}-  insure  a  perfect  fitting  boot, 
but  are  always  certain  that  each  succeeding  pair  will  be  of 
the  same  shape."  Would  that  it  were  so.  Such,  however,  is 
not  the  fact.  If  the  vamp  be  cut  as  in  Fig.  49,  the  same  for 
each  foot,  as  is  usually  done,  it  is  obvious  that,  if  the  last  be 
highest  on  the  inner  side,  following  the  contour  of  the  foot, 
then  the  leather  must  be  more  stretched  on  the  inner  than  on 
the  outer  side.  When  the  support  of  the  solid  last  is  removed 
the  leather  will  sink  on  the  inner  side,  giving  insufficient  rooin 
for  the  ball  of  the  great  toe.  The  whole  foot  is  thus  driven 
against  the  other  side  of  the  boot,  and  it  is  erroneously  as- 
sumed that  more  room  is  wanted  on  that  side. 

If,  on  the  other  hand,  the  vamps  be  cut  so  as  to  fit  each 
foot,  the  two  will  have  somewhat  the  outlines  as  in  Fig.  50; 
one,  turned  over,  is  a  pattern  by  which  to  cut  the  other. 
Then,  the  last  being  removed,  the  leather  should  stand  up  on 
the  inner  side,  and  not  have  the  least  tendency  to  fall.  This 
will  be  so  if  the  pattern  really  fits  the  last. 

When  the  pattern  has  been  cut  in  this  manner,  and  really 
fits  the  foot,  it  becomes  absolutely  necessary  to  discard  all 
idea  of  symmetry.  Let  us  suppose  that  the  line  of  the  laces 
in  a  Balmoral  boot,  or  a  prominent  seam  in  the  upper  leather 
in  one  of  another  kind,  comes  down  from  the  front  of  the  ankle 
through  a  to  c,  Fig.  50.     The  upper  part  of  the  boot  will  then 
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seem  to  point  in  that  direction  toward  e,  while  the  front  part 
will  point  in  the  direction  of  the  great  toe  toward  d.  A 
very  awkward  appearance  is  the  result.  The  Une  of  the  laces 
or  of  a  seam  should  follow  that  which  has  been  called  the 
leading-  line  of  the  foot.  It  then  follows  the  crest  of  the  ridg-e 
and  points  toward  the  great  toe,  and  thus  accords  with  and 


Fig.  49. 


Fig.  50. 
Explained  in  the  Text. 


expresses  a  line  which  exists,  and  a  far  more  pleasing  appear- 
ance is  afforded.  The  two  sides  of  the  hoot  are  in  that  case 
not  symmetrical.  Nor  should  they  be.  The  line  a  b  pointing- 
toward  d  (Fig.  50)  indicates  the  direction  that  the  laces  or 
visible  seam  should  take. 

But,  it  may  be  asked,  how  is  a  pattern  to  be  cut  so  as  to 
fit  the  last  ?  How  can  an  accurate  fit  be  insured  ?  A  skilful 
boot-maker  might  find  a  better  or  simpler  plan  than  mine.     I 
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mark  or  have  marked  on  the  last  a  Hue  indicating"  the  margin 
of  the  vamp.  I  then  lay  a  narrow  strip  of  paper,  say  half  an 
inch  wide,  along"  a  portion  of  this  line,  let  it  run  quite  smoothly 
■wherever  it  will  go,  and  attach  the  ends  to  the  sole  by  draw- 
ing: pins.  I  then  keep  on  lading  similar  strips  overlapping 
each  other,  and  g"um  them  together  as  it  is  done  until  the 
whole  surface  is  covered.  The  g-um  having  dried,  the  whole 
sheet  is  spread  out,  and  a  sing-le  piece  of  paper  of  the  shape 
which  these  many  pieces  have  assumed  is  cut  to  form  the  pat- 
tern. The  proceeding  does  not  take  long;  there  is  really  no 
difficulty  in  it. 

Still,  even  if  the  last  conform  to  the  foot  and  the  pattern 
of  the  vamp  to  the  last,  the  result  may  yet  be  bad.  The 
leather  which  projects  over  the  marg'in  of  the  last  will  lie 
smoothly  along'  the  inner  and  outer  edges  as  it  is  turned  over 
to  be  attached  to  the  sole.  But  at  the  ang-le  corresponding 
to  the  great  toe,  and,  in  a  less  degree,  at  a  point  opposite  the 
little  one,  the  leather  will  fall  into  folds  crowded  together, 
involving"  much  difflcult3^  in"  getting"  it  to  lie  smoothly'  as  it  is 
turned  over  the  margin  of  the  last.  The  boot  maker  will  save 
himself  trouble  if,  instead  of  carefully  arranging"  these  folds 
where  they  are,  he  should  slide  some  of  the  leather  backward 
from  d  toward  /,  and  from  e  toward  g  (Fig.  50).  If  he  do  so, 
by-and-by  when  the  boot  has  been  worn,  the  leather  will  fall 
into  grooves  having  those  directions.  Thus  while  a  good  last 
affords  the  means  for  obtaining  a  "  perfect  fitting  boot,"  it 
does  not  insure  that  it  will  alwaj^s  be  "of  the  same  shape." 
It  ought  to  do  so,  and,  in  careful  hands,  it  will. 

A  difflcult^^  may  be  found  in  getting  lasts  of  the  new  pat- 
tern made.  It  is  out  of  the  ordinary  way,  and  last-makers 
do  not  like  it.  There  is,  however,  no  real  difficulty  in  making 
them.  In  Fig.  48  everj"  measurement  can  be  referred  to  a 
straight  line  on  the  sole  below  and  to  another  across  the  ankle 
above.  In  Fig.  4T  there  is  no  straight  line  anywhere.  A  last- 
maker  accustomed  to  that  form  may  make  them  more  easilj^, 
but,  in  point  of  fact,  any  one  accustomed  to  wood  carving  could 
easily  learn  to  shape  out  those  having  two  straight  lines, 
above  and  below,  as  in  Fig.  48. 

As  already  stated,  I  object  to  a  last  which  has  any  spring 
or  elevation  at  the  toes.  For  good  foot-hold  pressure  on  the 
ground  by  the  great  toe  before  the  heel  rises  is  necessar3^  and 
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this,  it  seems  to  me,  is  impossible  if  the  toe  be  uplifted.  How  far 
spring-  in  the  last  would  be  necessary  in  boots  with  verj'-  thick 
soles  I  can^t  say.  Of  this,  however,  I  have  no  doubt — that 
boots  are  often  made  with  soles  unnecessarily  thick.  The  best 
provision  ag-ainst  rapidly  wearing-  out  of  the  boots  and  against 
foot-soreness  is  in  letting  the  foot  fall  on  the  ground,  with  the 
sole  level,  and  in  firmly  pressing  it  on  the  g-round  without 
friction.  It  may  be,  too,  that  for  boots  having  heels  some 
spring  would  be  required,  which  obviously  must  vary  accord- 
ing to  the  height  of  the  heel  intended. 

Here  the  question  arises— Wh^^  is  a  raised  heel  necessary 
at  all  ?  I  do  not  admit  that  it  is  necessary,  or  even  advisable. 
The  presumption  is  that  in  a  structure  so  perfect  as  the  foot 
no  change  of  level  in  the  sole  at  any  part  is  desirable.  The 
onus  of  proof,  then,  that  heels  are  required  rests  with  those  who 
advocate  them ;  it  is  not  necessary  to  prove  the  neg-ative.  I 
may,  however,  point  out  that  if,  as  I  contend,  the  movement 
incidental  to  change  of  position  is  the  agency'  h\  which  the  arch 
of  the  foot  is  maintained,  then  that  movement  should  be  free. 
If  the  heel  is  to  be  vig'orously  raised,  it  must  be  allowed  to  go 
down  as  a  preliminary  to  springing-  up.  And  in  direct  pro- 
portion as  the  heel  is  high  this  going  down  is  prevented. 

The  raising-  of  the  heel  does  not  necessarily^  tend  to  de- 
struction of  the  arch  of  the  foot.  We  see  sensational  pictures 
of  a  bridge  with  one  of  its  abutments  uplifted  and  the  stones 
falling  out  of  place  as  indicative  of  the  injury  done  by  high 
heels.  This  is  not  true  to  nature:  the  arch  is  not  only  just  as 
strong  when  the  heel  is  raised  as  when  the  foot  is  flat,  but, 
wiieu  raised  by  the  action  of  muscles,  it  is  even  stronger. 

The  evils  reall}^  due  to  hig-h  heels  in  boots  are  these— First, 
the  heel  of  the  foot  is  prevented  from  going  down,  the  neces- 
sary preliminary  to  springing  up,  which  is  the  most  important 
movement  from  a  functional  point  of  view.  Secondly,  the  foot 
rests  on  an  inclined  plane,  and  there  is  a  constant  tendency  to 
slide  forward,  driving- the  toes  like  a  wedge  into  the  front  part 
of  the  boot.  In  this  position  the  toes  cannot  move  comfort- 
ably', and  the  tendency  is  for  them  to  remain  quiescent,  and  all 
the  weight  of  the  body  to  fall  plump  on  the  joint  at  the  root 
of  the  great  toe,  to  its  damage,  with  all  the  train  of  evils, 
therefrom  resulting,  which  have  been  detailed. 

Higii  heels  are  supposed  to  be  an  elegance  derived  from 
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the  French,  who  are  credited  with  a  taste  superior  to  our  own. 
It  is  not,  however,  g-enerally  recognized  that  the  French  idea 
of  a  high  heel  is  a  thing  to  rest  on,  not  to  walk  on.  The  ob- 
servant Max  O'Rell,  who  has  contrasted  the  manners  and  cus- 
toms of  the  two  countries,  says  that  an  English  lady  walks 
with  her  arms  hanging  down,  supporting  herself  on  her  heels; 
the  French  lady  walks  with  her  arms  bent,  supporting  herself 
on  the  toes.  (L'i^nglaise  marche  les  bras  pendants,  en  ap- 
puyant  sur  les  talons;  la  Frangaise  marche  les  bras  plies,  en 
appuj'ant  sur  la  pointe  de  pieds.)  I  have  seen  it  stated,  in 
print  and  in  all  gravity,  that  French  ladies  actually  practise 
this  manner  of  walking  with  a  slipper  fitted  with  an  India- 
rubber  ball  beneath  the  heel.  This  ball  squeaks  when  subjected 
to  pressure,  and  the  object  in  the  practice  is  to  move  freelj^ 
and  3-et  not  sound  this  squeak. 

We  read  in  the  "Drama  of  1793,"  by  Alexandre  Dumas, 
that  Marie  Antoinette  entered  the  hall,  on  her  trial,  with  that 
step  of  which  Virgil  speaks,  and  which  reveals  the  queen  or  the 
goddess.  (Elie  entra  dans  la  salle  de  ce  pas  dont  parle  Virgile^ 
et  que  revele  la  reine  ou  la  deesse — The  reference  is  to  the 
^neid.  Book  I.,  line  405 — et  vera  incessu  patuit  dea.)  It  is  very 
difficult  to  imagine  the  possibility  of  this  being  done  in  high- 
heeled  boots.  Anyway,  we  may  be  quite  sure  that  there  was 
no  f)Ounding  on  the  heels  such  as  strikes  the  ears  of  any  one  liv- 
ing in  an  English  town  and  sitting  in  a  room  next  the  street. 

The  reason  most  readily  assigned  for  heels  as  being  neces- 
sary is  for  the  purpose  of  keeping  the  wearer  "  out  of  the  dirt." 
Wh}-  there  should  be  any  greater  need  for  protecting  the  heel 
than  the  front  part  of  the  foot  does  not  appear.  The  latter  is 
by  far  the  more  sensitive.  Moreover,  when  one  walks  in  a  spe- 
cially dirty  place,  it  is  on  the  toes  rather  than  on  the  heel  that 
it  is  done,  a  raised  heel  to  the  boot  notwithstanding.  In  the 
matter  of  cleanliness  there  is  a  distinct  advantage  in  a  boot 
without  a  raised  heel;  the  sole  can  be  passed  backwai'd  and 
forward  along  the  scraper  or  door  mat  without  hindrance 
from  the  projecting  heel.  Gentlemen  may  object  that  the 
hinder  edge  of  the  trouser  at  the  heel  will  rub  up  and  down  at 
the  heel.  It  is  simply  a  question  of  shape:  trousers  for  boots 
without  heels  should  be  shaped  somewhat  differently  from 
those  intended  to  be  worn  with  them. 

That  trousers  are,  as  an  element  of  dress,  essentially  bad. 
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at  least  when  activity  is  desired,  there  can  be  no  doubt.  Pe- 
destrians and  horsemen  and  cj^clists  all  recognize  this,  and 
the  workman  imitates  the  breeches  and  g-aiters,  which  he,  of  all 
others,  ought  not  to  have  abandoned,  by  fastening  a  strap 
beneath  his  knee  around  the  up-drawn  trouser  leg.  When 
men  have  learned  to  use  and  to  clothe  their  feet  as  they  should 
do,  then  the  same  freedom  which  develops  fine  feet  will  develop 
fine  legs,  and  a  demand  may  arise  for  a  dress  that  will  dis- 
play them. 

For  the  freedom  necessary  to  anything  approaching  perfect 
function  one  element  in  the  boot  is  absolutely  necessary — it 
must  have  a  straight  inside  edge.  A  g-ood  foot  has  the  great 
toe  coming  up  to  and  even  beyond  a  straight  line  with  the 
heel  and  the  inner  margin  of  the  foot — this  is  seen  in  Fig.  20 
PI.  7 — and  the  boot  must  permit  it  to  assume  that  position 
when  the  toes  are  pressed  against  the  ground.  This  point  is 
mentioned  with  the  more  emphatic  insistance  because  the  view 
has,  on  high  authority,  been  recently'  put  forward  that  Pro- 
fessor Meyer  was  wrong-  when  he  said  that  this  form  of  boot 
is  the  riglit  one.  It  is  argued  that  because  moccasins,  as  worn 
\>Y  the  North  American  Indians,  and  slippers,  as  worn  by  our- 
selves, always  turn  up  at  the  toes;  and  that  because,  when  the 
toes  are  turned  up,  the  g-reat  toe  is  not  in  line  with  the  inner 
margin  of  the  foot;  therefore  the  boot  need  not  be  made  with 
the  inner  margin  straig-ht. 

To  me  it  is  perfectly  clear  that,  in  good  walking,  the  toes 
must,  at  one  period  in  the  step,  be  pressed  against  the  ground 
when  the  great  toe  is  in  line  with  the  inner  margin  of  the  foot; 
and  that  the  boot  must  allow  this  to  take  place  just  as  if  the 
toes  remained  in  that  position  throughout.  I  differ  from  Pro- 
fessor Meyer  only  in  this.  I  do  not  see  the  need  for  leaving- 
unoccupied  space  opposite  the  smaller  toes  merely  to  make 
the  outer  match  the  inner  side  of  the  boot,  which  it  ought  not 
to  do. 

The  evils  wrought  by  the  absurd  desire  to  make  the  boot 
as  even  sided  as  possible  and  as  pointed  as  the  wearers  can 
bear  them,  are  terrible  in  amount  and  more  or  less  universal 
in  extent.  The  severer  forms  are,  it  may  be,  little  known  to 
those  who,  wearing  only  boots  of  soft  material,  and  making 
only  moderate  use  of  their  feet,  are  conscious  in  themselves  of 
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little  if  of  any  such  trouble.  And  yet  the  adult  foot  of  perfect 
development,  which  would  serve  as  a  model  for  an  artist,  is, 
I  believe,  in  either  sex  not  easy  to  find.  Of  minor  troubles 
and  of  very  imperfect  development  are  not  examples  every- 
where abundant  ? 

The  ug'liness  which  arises  from  weakness  or  from  distortion 
is  so  common  that  the  belief  has  arisen  in  the  minds  of  those 
who  deplore  it  that  the  g'lorj'^  of  the  human  foot  has  departed; 
that  finely  made  feet,  beautiful  in  their  manifest  streng-th, 
can  never  again  be  the  rule  unless  boots  and  shoes  be  dis- 
carded. Some  enthusiastic  mothers  adopt  this  plan  for  their 
children,  but  find  few  to  imitate  them.  The  practice  of  going- 
bare-footed,  even  for  children,  will  not  become  g-eneral,  who- 
ever may  recommend  it.  This  is  so  far  certain  that  little  good 
can  come  from  discussion  of  the  advantages  of  such  practice. 
That  it  has  advantages  there  can  be  no  doubt.  We  may  re- 
g-ard  a  street  Arab,  running-  on  pavement,  as  an  object  of  pity 
because  he  has  no  boots.  He  probably",  whatever  else  may  be 
his  needs,  would  prefer  not  to  wear  them,  even  if  g-iven  to  him. 
On  the  other  hand  it  must  be  remembered  that,  speaking*  g"en- 
erally,  races  and  persons  g"oing  bare-footed  do  not  have  fine 
feet. 

If  the  object  be  to  fully  develop  the  form  or  the  faculties 
of  the  foot,  it  is  best  done  without  impediment  by  clothing-  of 
any  kind;  but  then  the  surface  on  which  they  are  to  move 
must  be  selected.  If,  however,  the  foot  be  properly  clothed 
and  properly'  used,  I  believe  that  no  serious  impediment  to  its 
functions  need  exist.  On  the  other  hand  it  may  be  that,  under 
ordinary  circumstances,  complete  confidence  of  protection 
against  injury  may  do  more  to  promote  freedom  of  movement 
than  g-ood  foot-clothing-  will  do  to  impair  it. 

My  endeavor  has  been  to  show  that  the  form  of  the  human 
foot  is  developed  and  the  structure  supported  in  and  by  the 
free  exercise  of  its  functions,  and  that  to  this  the  clothing-  ought 
to  conform.     I  see  no  reason  whj"  this  may  not  be. 

Let  freedom  of  function  be  relied  on  to  give  full  support. 
Let  the  unnatural  custom  of  turning  out  the  toes  be  aban- 
doned. Let  it  be  understood  that  if  standing  is  to  be  pro- 
longed it  must  be  not  merely  a  sinking  into  position.  Let  it 
be  realized  that  the  tAvo  sides  of  each  foot  are  not  symmetrical. 
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and  ought  not  to  be  made  to  appear  so.  Let  the  form  of  boot- 
hists  correspond  in  shape  to  that  of  feet  in  action.  Let  boots 
be  made  to  fit  the  lasts  as  careful  1^^  as  if  always  made  of  un- 
j'ielding-  material.  Then,  as  I  believe,  the  foot  may  be  clothed 
with  every  reasonable  regard  for  comfort  and  elegance,  and 
yet,  attaining  its  highest  development,  be  preserved  in  the  ful- 
ness of  strength  and  of  beauty. 
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EXPLAIS'ATIOE'   OF  PLATES. 


PLATE   I. 

Fig.  1  is  a  view  of  the  upper  surface  of  the  skeleton  of  the  right 
foot.  The  bones  are  named  as  follows:  The  astragalus  (talus  or 
huckle  bone)  connects  the  foot  with  the  leg,  the  large  bone  of  which 
(tibia)  rests  upon  it  Avhere  the  name  is  written,  clipping  it  on  the  inner 
side  by  a  projection  downward  as  shown,  in  section,  by  Fig.  l(j,  PI.  5, 
where  the  fibula  (the  bones  of  the  leg,  tibia  and  fibula,  are  so  called 
/rom  their  supi^osed  resemblance,  the  former  to  a  pipe  or  flute,  the 
later  to  a  clasp),  or  smaller  bone  of  the  leg,  is  seen  to  clii^  it  on  the  outer 
side.  The  astragalus  rides  on  the  os  calcis  (calcaneum  or  heel  bone), 
beyond  which  it  projects,  hanging  over  on  the  inner  side  in  front  of  the 
letter  a,  while  a  large  portion  of  the  latter  bone  is,  on  the  outer  side, 
unconcealed  by  it.  The  two  bones  named  come  up  to  a  fairly  even  line 
across  the  foot.  A  division  at  the  joints  is  shown  by  Fig.  9,  PI.  3.  The 
smooth  rounded  head,  elongated  in  one  direction  into  an  oval  form, 
fits  into  a  corresponding  hollow  in  the  scaphoid  bone,  so  called  from 
its  boat-like  form.  (For  the  same  reason,  sometimes  called  navicular. 
a  name  better  avoided,  because,  in  the  horse,  applied  to  an  altogether 
different  bone.)  On  the  outer  side  is  the  cuboid,  having  the  form  of  a 
cube,  though  somewhat  irregular.  Extending  from  it  to  the  inner 
margin  of  the  foot  are  three  wedge-like  or  cuneiform  bones. 

The  seven  bones  of  the  foot  named  form  the  tarsus,  correspond- 
ing to  the  wrist  or  carpus  in  the  hand.  The  body  of  the  foot  is  com- 
pleted in  fi-ont  by  five  long  metatarsal  bones,  forming  the  metatarsus, 
and  fixed  to  the  tarsus  by  an  irregular  line  receding  backward  and 
outward.  They  are  numbered  1  to  5,  the  fifth  having  a  point  project- 
ing backward  by  the  side  of  the  cuboid  bone.  This  point  is  concealed 
in  the  living  foot,  but  a  rounded  projection  outward  (b)  can  always  be 
felt. 

The  metatarsal  are  united  to  the  tarsal  bones  by  their  bases,  while 
their  heads  form  the  supports  at  the  roots  of  each  of  the  five  toes. 
Each  bone  of  which  the  toes  consist  is  called  a  phalanx,  from  a  fancied 
resemblance  to  a  phalanx  of  soldiers.  These  phalanges,  two  for  the 
first  or  great  toe,  three  for  each  of  the  others,  have  their  basis  or  proxi- 
mal ends  toward  the  foot,  their  heads  or  distal  ends  pointing  forward. 
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They  are  numbered  first  (next  the  foot),  second  or  middle  and  third  or 
final ;  in  the  case  of  the  great  toe,  first  and  second,  or  final,  only.  In 
the  smaller  toes,  especially  the  fourth  and  fifth,  the  phalanges  are  often 
indistinct,  being  fused  together. 

The  smooth  articular  surface  on  the  first  metatarsal  bone  which 
helps  to  form  a  joint  with  great  toe  should  be  noticed.  It  extends 
further  back  on  the  side  next  the  second  toe,  so  that  the  great  toe  in 
moving  upward  moves  toward  the  position  indicated  by  the  dotted 
line.  In  the  position  as  seen  in  the  drawing  it  is  supposed  to  be  flat  on 
the  ground. 

A  line  from  A  to  B  is  seen  to  pass  by  the  side  of  the  heel,  and  to  cut 
off  from  the  rest  of  the  foot  the  two  outer  toes  and  their  metatarsal 
bones.  The  lines  C  D  an  E  F  mark  the  irregular  lines  of  hinges  formed 
by  the  joints.     Their  significance  will  be  explained  in  the  text. 

Fig.  2  shows  the  same  (right)  foot  turned  over  and  the  under  surface 
seen.  The  very  irregular  projections  of  the  bones  contrast  strongly 
with  the  smooth  surface  on  the  upiDer  side.  These  exist  for  the  attach- 
ment of  muscles,  for  the  guidance  of  tendons,  and  for  the  protection  of 
blood-vessels  and  nerves.  The  deep  groove  on  the  cuboid  bone  for  a 
tendon,  shown  in  Fig.  14,  PI.  5,  is  to  be  noted. 

The  manner  in  which  the  astragalus  overhangs  is  clearly  seen  as 
well  as  the  bracket-like  projection  of  the  os  calcis  to  support  it.  The' 
greater  part  of  the  head  of  the  astragalus,  as  seen  where  the  name  is 
Avritten,  is  unsupported  by  bone,  and  rests  in  the  complete  foot  on  a 
ligament  only.     Compare  Fig.  11,  PI.  4,  with  Fig.  5,  PI.  2. 

Fig.  3  is  a  section,  in  outline,  of  the  three  cuneiform  and  of  the 
cuboid  bones,  taken  obliquely  across  each  foot.  It  marks  a  transverse 
arch  in  each  foot,  the  two  combining  to  form  a  larger  arch. 

PLATE  IT. 

Fig.  4  shows  the  joints  laid  open  as  by  taking  a  slice  off  the  upper 
and  outer  surface  of  the  foot.  It  will  be  seen  that  the  astragalus  and 
OS  calcis  are  united  by  two  distinct  joints.  These  are  separated  by 
a  very  strong  ligament  (interosseous)  fitted  into  a  groove  in  each  bone 
so  deep  that,  in  the  dried  bones  jjut  together,  the  two  grooves  form  a 
well-marked  tunnel  between  the  two  joint  surfaces. 

Fig.  5  shows  how  the  bones  of  the  tarsvis,  seen  on  the  inner  margin, 
are  bound  to  the  leg  bone,  to  the  metatarsus  and  to  each  other  l)y 
strong  ligaments.  These  it  is  not  necessary  to  name.  The  positions 
of  the  bones  are  indicated,  and  it  will  be  noticed  that  the  head  of  the 
astragalus  unsupported  by  bone  (Fig.  2,  PI.  1)  is  covered — it  is  in  fact 
supported — by  ligament.  At  the  back  of  the  os  calcis  is  shoAvn  a  small 
sac  or  bursa,  which  exists  for  the  purpose  of  diminishing  friction  when 
the  great  tendon  of  the  heel,  attached  below,  slides  over  this  surface. 

Fig.  6  shows  the  heel  uplifted.  It  is  a  sketch  frequently  given  as 
expressive  of  the  leverage  of  the  foot,  the  power  being  the  muscle  act- 
ing on  the  heel,  the  body  the  weight,  and  the  ground   the  fulcrum. 
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Taken  alone,  it  conveys  a  wrong  impression ;  other  agencies  (to  be  ex- 
plained) beyond  the  ligaments  shown  in  Fig.  5  are  necessary  to  support 
the  foot  when  in  this  position. 

PLATE  III. 

Fig.  7  represents  the  ftrst  or  most  superficial  layer  of  the  muscle 
seen  in  the  upturned  sole.  (A  complete  list  of  muscles  is  given  after 
the  description  of  PI.  7.)  To  give  this  view  it  is  necessary  to  remove 
not  only  the  skin,  but  also  a  cushion  of  soft  tissue  beneath  and  an 
expansion  known  as  the  plantar  fascia.  This  consists  of  a  strong 
layer  of  fibrous  tissue,  mostly  arranged  in  a  longitudinal  direction, 
which  covers  in  and  protects  the  muscles,  these  latter  being  made  up 
of  masses  of  the  fleshy  substance  familiarly  known  as  lean  meat,  some- 
times united  to  fibrous  cords  or  tendons  which  connect  them  with  the 
bones,  sometimes  directly  attached  to  the  bone.  A  portion  of  the 
plantar  fascia  is  seen  in  front  of  the  os  ealcis  or  heel  bone,  with  which 
it  is  closely  connected ;  between  it  and  its  extensions  between  the  mus- 
cles, on  the  one  hand,  and  the  skin,  on  the  other,  is  a  cushion  of  soft 
material,  made  up  of  fat  and  fibrous  tissues  binding  the  whole  together. 
The  muscle  which  occupies  the  middle  of  the  foot  (flexor  brevis  digito- 
rum)  serves  to  draw  down,  as  it  bends 'or  flexes,  the  four  smaller  toes. 
Its  fleshy  or  muscular  attachment  is  to  the  plantar  fascia  and  to  the 
heel  bone  (os  ealcis)  behind.  The  tendons  go  forward  to  the  four 
smaller  toes,  where  they  divide  in  order  to  allow  another  deeper-seated 
tendon,  that  of  the  long  flexor  (10,  Fig.  8),  to  go  between  the  two  divi- 
sions. They  re-unite  and  again  divide,  being  ultimately  inserted  into 
the  two  sides  of  the  middle  phalanges. 

The  tendons  are  bound  down  to  the  toes  by  sheaths  of  interlaced 
fibrous  tissue.  These  sheaths  are  shown  entire  on  the  fourth  and  fifth 
toes.  In  the  middle  toe  the  sheath  has  been  laid  open,  and  the  tendon 
of  the  long  flexor,  jDassing  betAveen  the  two  divisions,  exjjosed.  This 
latter  tendon  is,  in  the  second  toe,  shoAvn  as  cut  through,  revealing  the 
smooth  groove  in  which  it  runs. 

The  abductor  pollicis  muscle,  which  draws  the  great  toe  toward 
the  middle  line  of  the  body,  away  from  the  foot,  and  the  abductor 
minimi  digiti,  which  draws  the  little  toe  outward,  are  seen  to  be  named 
with  reference  to  an  imaginary  middle  line  of  the  foot,  from  which  they 
abduct.  Then-  muscular  insertion  is  to  the  bones  on  the  inner  and 
outer  sides  of  the  foot  respectively,  and  their  tendons  go  forward  to  be 
inserted  into  the  first  phalanx  of  the  great  and  of  the  little  toe. 

Fig.  8  gives  a  view,  so  far  as  can  be  seen  fi-om  the  inner  side,  of  the 
muscles  which  belong  to  the  leg  and  foot.  The  tendons  are  all  held 
close  to  the  ankle  by  a  band  of  fibrous  tissue  (a),  which  encircles  the 
ankle  like  a  ring,  the  annular  ligament.  The  fibres  of  the  flexor  brevis 
pollicis  are  seen  above  &,  coming  from  the  deep  part  of  the  sole  to  join 
the  abductor  pollicis.  Taking  the  muscles  by  their  numbers,  the  an- 
terior tibial  (tibialis  antic  us,  1),  has  a  muscular  insertion  into  the  shin 
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bone  or  tibia,  and,  by  a  tendon,  into  the  inner  and  under  side  of  the 
first  cuneiform  and  the  base  of  the  first  metatarsal  bone.  The  tendons 
indicated  by  Nos.  2  and  3  are  best  seen  in  Fig.  15,  PI.  5,  where  4,  5,  and 
G  are  shown.  The  great  calf-muscle,  narrowed  down  as  it  comes  toward 
the  heel,  consists  of  two  parts,  the  gastro-cnemius  and  soleus,  indi- 
cated by  7'  and  7".  These  unite  in  the  strong  tendon  of  the  heel  (7), 
the  tendon  of  Achilles  or  tendo  Achillis.  The  number  8  indicates  a 
tendon  not  distinctly  seen,  really  a  relic  of  a  muscle  which  plays  a  more 
imijortant  part  in  animals,  and  is  mentioned  in  the  text— the  plantaris. 
(In  tlie  monkey  tribes  it  tightens  the  plantar  fascia— Fig.  7;  in  man  it 
is  only  rudimentary,  and  its  tendon,  merged  in  the  tendo  Achilhs,  does 
not  even  reach  the  sole.)  The  number  9  lies  in  the  openmg  between 
the  tendo  Achillis  and  the  other  muscles;  which  is,  in  the  complete 
foot,  filled  in  with  fat.  It  refers  to  the  flexor  longus  pollicis,  the  mus- 
cle above  it,  whose  tendon  is  seen  at  the  root  of  the  great  toe  in  front 
of  and  behind  the  joint  at  the  base,  the  interval  being  occupied  by  one 
of  the  small  bones,  known  as  sesamoid,  of  which  tAvo  are  placed,  one 
on  the  inner  and  one  on  the  outer  side  of  that  joint,  as  explained  in 
Fig.  14,  PI.  5.  The  long  flexor  common  to  the  smaller  toes  (flexor 
longus  digitorum,  10)  comes  next,  which  has  an  upper  muscular  attach- 
ment to  the  leg,  and  goes,  by  tendons,  along  the  sole  to  the  four  smaller 
toes.  The  posterior  tibial  muscle  (tibialis  jDOsticus,  11),  also  having  a 
muscular  attachment  to  the  leg,  is  inserted  by  tendon  beneath  the  in- 
ner margin  of  the  foot,  as  seen  in  Fig.  14,  PI.  5. 

Fig.  9  is  a  view,  seen  from  before,  as  given  by  a  division  of  the  foot 
through  the  joints  immediately  in  front  of  the  ankle.  Above  is  seen 
the  ankle  joint  itself  exposed,  the  upper  surface  of  the  astragalus  going 
up  against  and  between  the  bones  of  the  leg;  this  is  better  seen  in  a 
section  taken  a  little  further  back  (Fig.  16,  PI.  5),  through  the  ankle. 
Below,  on  the  inner  side,  is  the  head  of  the  astragalus,  which  articu- 
lates with  the  scaphoid  in  front.  On  the  outer  side,  nearer  the  sole,  is 
that  portion  of  the  os  calcis  which  articulates  with  the  cuboid.  The 
tendency  of  the  bones  to  become  displaced  inward  with  the  downward 
thrust  caused  by  the  weight  of  the  body,  are.sult  (apparently)  prevented 
only  by  the  ligaments  which  bind  them  together,  is  obvious. 

PLATE   IV. 

Fig.  10  reveals  a  second  layer  of  muscles,  the  flexor  brevis  digi- 
torum, abductor  polUcis,  and  abductor  minimi  digiti  having  been  i-e- 
moved.  To  the  tendon  of  the  flexor  longus  digitorum  at  its  point  of 
division  is  united  a  muscle  which  is  attached  by  two  heads  to  the  two 
tuberosities  of  the  os  calcis,  and  to  this  tendon.  In  action  it  has  the 
effect  of  throwing  the  tendon  with  which  it  is  united  into  line  with  the 
long  axis  of  the  foot.  It  is  an  acces.sory  flexor,  flexor  accessorius. 
Outside  this  the  tendon  of  the  peroneus  longus  (PI.  5)  muscle  is  seen 
crossing  obliquely  the  sole  from  the  outer  to  the  inner  side. 

The  four  lumbricales  muscles,  so  called  from  their  worm-like  shape, 
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are  here  marked :  they  were  partly  seen  in  Fig.  7.  These  muscles  are 
attached  to  the  tendons  of  the  flexor  longus  digitorum  and,  by  means 
of  tendons,  to  the  base  of  the  second  phalanges  of  the  four  smaller  toes; 
they  join  with  the  long  extensor  muscle  (PI.  6;  and  represent  muscles 
in  the  hand  of  much  importance. 

Fig.  11  is  a  view  of  the  bones  forming  the  arch  of  the  foot  seen  from 
the  inner  side.  The  astragakis  is  uplifted  to  show  the  bed  in  which  it 
lies,  transmitting  the  weight  of  the  body  backward  to  the  heel  and  for- 
ward to  the  toes.  The  view  of  the  under  surface  of  the  sole  in  Fig.  2, 
PI.  1,  shows  the  os  calcis  projecting  over  to  the  inner  side,  a  rounded 
point  being  particularly  prominent.  This  is  here  shown  as  the  sus- 
tentaculum tali,  so  called  from  giving  support  to  the  astragalus  or  talus. 
A  ligament  stretching  from  this  point  to  the  scaphoid  bone  completes 
the  joint  in  which  the  head  of  the  astragalus  moves.  It  is  shown  at 
this  point  in  Fig.  2,  PI.  1,  as  unsupported  by  bone. 

A  deep  groove  separating  the  two  articular  surfaces  on  the  upper 
surface  of  the  os  calcis  corresponds  with  another  on  the  under  surface 
of  the  astragalus.     These,  filled  up  by  ligament,  are  seen  in  Fig.  4,  PI.  2. 

The  heads  of  the  metatarsal  bones,  numbered  1  to  5,  are  seen  to 
recede  backward,  which  gives  the  arch  the  shape  of  a  half -dome.  Upon 
these,  the  anterior  pillars  of  the  arch,  the  whole  weight  of  the  body 
would  fall  when  in  the  tip-toe  position  but  for  the  relief  afforded  by 
muscles. 

In  the  act  of  rising  to  tip-toe  the  tendons  shown  in  Fig.  10  ( flexor 
longus  pollicis  and  f.  1.  digitorum)  are  tightened.  This  draws  the  tip 
of  the  toes  toward  the  points  where  the  tendons  turn  below  the  ankle 
(Fig.  8,  PI.  3),  and  so  tends  to  throw  upward  everything  between  those 
limits,  as  tightening  a  bow-string  increases  the  convexity  of  a  bow. 

The  effect  of  this  action  is  to  brace  up  the  arch  and  to  relieve  the 
strain  on  the  ligaments  shown  in  Fig.  5,  PI.  2.  But  not  only  so ;  it  lifts 
ujj  the  heads  of  the  metatarsal  bones,  the  anterior  pillars,  so  that  they 
rest  on  so  many  tightened  cords,  and  injurious  pressure  against  the 
ground  is  j^revented.  All  this  is  most  marked  in  the  case  of  the  great 
toe,  where  a  small  bone  is  seen  beneath  the  head  of  the  metatarsal 
bone ;  the  use  of  this  (sesamoid)  bone  is  explained  with  Fig.  14,  PI.  5. 

In  this  toe  the  jshalanges  are  marked  1st  and  3d.  This  is  the  usual 
numbering.  If,  however,  it  be  regarded  in  the  light  of  the  typical 
mammalian  foot,  the  metatarsal  bone  is  really  a  phalanx,  although,  as 
seen  in  PI.  1,  it  is  ranged  in  line  with  the  other  metatai'sals.  Strictly, 
it  is  the  first  of  these  which  is  missing,  but  it  would  be  inconvenient  to 
so  consider  it. 

Fig.  12  marks  the  order  in  which  the  three  tendons  shown  in  Fig.  8, 
PI.  3,  come  round  the  ankle.  As  seen  in  Fig.  10,  they  cross  in  the  sole, 
the  second  going  below  the  third. 

Fig.  13  marks  the  effect  of  this.  The  flexor  longus  pollicis  being  low 
down  at  the  heel  is  picked  up  and  drawn  away  from  the  sole  line  as  C 
D  is  picked  up  by  A  D.  Thus,  as  a  greater  space  between  C  B  and  the 
ground  line  is  obtained,  so  a  similar  effect  results  in  the  foot. 
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PLATE  V. 


Fig.  14  shows  a  third  layer  of  muscles,  the  flexor  brevis,  acces- 
sorius,  and  luinbricales  having  been  removed.  The  manner  in  which 
the  margin  of  the  foot  overhangs  on  the  inner  side  is  strikingly  mani- 
fest. The  tendon  of  the  tibialis  posticus  muscle  which  has  come  down 
behind  the  inner  ankle  is  shown.  This  tendon  passes  under  the  sus- 
tentaculum taU  seen  in  Fig.  13,  supports  the  ligament  which  connects 
this  and  the  scaphoid  bone,  and  is  inserted  into  that  and  the  inner 
cuneiform  bone.  The  groove  next  to  it  is  for  the  flexor  longus  digitorum : 
the  one  next  tlie  heel  for  the  flexor  longus  poUicis. 

The  sheath  for  the  tendon  of  the  peroneus  longus,  which,  having 
come  down  behind  the  outer  ankle,  curves  round  the  outer  margin  of 
the  foot  and  crosses  the  sole,  to  be  inserted  on  the  inner  side  of  the 
base  of  the  first  metatarsal  bone,  is  seen  across  the  sole. 

Closely  combined  with  this  sheath  is  the  long  plantar  ligament 
which  unites  the  bones  beneath  in  front  with  the  heel  behind.  From 
this  sheath  attached  to  it,  the  short  flexor  muscle  of  the  little  toe 
(flexor  brevis  minimi  digiti)  passes  to  be  inserted  into  the  first  phalanx 
of  the  little  toe.  The  tendon  of  the  abductor  (Fig.  7,  PI.  3)  is  seen  cut 
through  near  its  insertion.  To  this  sheath  is  also  attached  the  ad- 
ductor pollicis  muscle,  which  draws  the  great  toe  toward  the  middle 
line  of  the  foot  as  the  abductor  (Fig.  7,  PI.  3)  draws  it  from  that  imagin- 
ary line.  The  flexor  brevis  pollicis  is  also  united  to  the  sheath  of  the 
peroneus  longus,  and,  going  forward,  is  divided :  one  half  blends  with 
the  adductor  to  be  attached  to  the  one  side  of  the  base  of  the  great 
toe,  the  other  half  blended  with  the  abductor  to  be  attached  to  the 
other  side.  A  small  muscle  which  crosses  the  foot  (transversalis  pedis) 
also  blends  with  the  adductor. 

The  two  little  rounded  eminences  at  these  points  of  attachment  rep- 
resent two  small  bones  embedded,  one  in  each  of  the  combined  tendons, 
and  serving  to  relieve  the  tendon  of  the  flexor  longus  pollicis,  which 
runs  in  the  groove  betAveen  them,  from  pressure  by  the  weight  of  the 
body.  They  are  called,  from  the  resemblance  to  a  grain  (sesamum) 
sesamoid  bones. 

Fig.  15  is  the  outer  view  corresponding  to  Fig.  8,  but  h  here  repre- 
sents the  short  extensor  muscle  of  the  toes,  better  seen  in  Fig.  18, 
PI,  7,  and  c  indicates  the  flexor  brevis  minimi  digiti  already  seen  in 
Fig.  14. 

The  nuiubers  2  and  3  indicate  the  long  extensor  muscles  of  the  great 
and  of  the  smaller  toes,  better  seen  in  Fig.  18,  PI.  6.  The  pei-oneus  ter- 
tius  (4)  is  also  there  seen.  Attached  to  the  leg  above  it  is  inserted,  by 
a  tendon,  on  the  base  of  the  metatarsal  bone  of  the  little  toe.  Close 
to  this  is  the  tendon  of  the  peroneus  brevis  (5)  which,  however,  comes 
from  its  attachment  to  the  leg  behind  the  ankle,  curving  round  the  end 
of  the  fibula.  So,  too,  does  the  peroneus  longus  (6),  but  the  tendon 
passes  into  and  crosses  the  sole  as  seen  in  Fig.  14. 
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The  tendons  of  the  flexor  longus  digitorum  (10)  are  seen  under  the 
smaller  toes. 

Fig.  16  Is  a  vertical,  transverse  section  through  the  ankle.  The  in- 
terosseous ligament,  shown  in  Fig.  4,  PI.  2,  is  seen  tilling  up  the  groove 
in  the  astragalus  and  in  the  os  calcis.  The  two  leg  bones,  the  tibia  on 
the  inner  and  the  fibula  on  the  outer  sides,  are  also  shown  with  the  ex- 
panded lower  ends  cut  through.  The  inclination  inward,  showing  a-n 
apparent  disposition  to  give  way,  is  very  manifest. 

PLATE  YI. 

Fig.  17  represents  the  fourth  layer  of  muscles  found  in  examin- 
ing the  upturned  sole,  all  those  shown  in  Figs.  7,  10,  and  14  having 
been  removed.  Three  small  muscles,  between  the  metatarsal  bones, 
or  interosseous  (interossei),  are  here  seen.  They  are  distinguished  as 
plantar,  because  found  in  the  sole,  from  the  dorsal  seen  in  Fig.  iD. 
The  tendons  are  inserted  on  the  inner  side  of  the  base  of  the  first 
phalanx  in  the  three  outer  toes.  The  action  of  these  muscles  is  to  draw 
the  respective  toes  toward  an  imaginary  line,  shown,  runnmg  along 
the  middle  of  the  second  toe. 

Fig.  18  shows  the  muscles  of  a  foot  of  the  same  (right)  side  examined 
from  above.  The  encircling  band  or  annular  ligament  is  seen  as  at  a 
in  Figs.  8  and  15.  On  the  inner  side  is  the  tendon  of  the  tibialis  anti- 
cus,  going  down  to  be  inserted  on  the  inner  side  of  the  foot.  Then  the 
(special)  long  extensor  muscle  of  the  great  toe,  extensor  longus  (pro- 
prius)  pollicis,  with  its  tendon  inserted  into  the  final  phalanx.  Outside 
this  is  the  extensor  muscle  common  to  the  four  outer  toes,  extensor 
longus  digitorum,  also  going  down  to  be  inserted  into  the  final  pha- 
langes. Finally,  a  tendon  really  coming  from  a  part  of  this  muscle,  but 
known  as  the  peroneus  tertius,  numbered  4,  Fig.  15,  PI.  5,  is  seen  to 
be  attached  to  the  base  of  the  fifth  metatarsal  bone.  Below  the  annu- 
lar ligament,  and  beneath  the  tendons  mentioned,  is  the  fleshy  mass  of 
the  short  extensor  muscle  common  to  all  the  toes,  the  extensor  brevis 
digitorum — there  is  no  special  short  extensor  to  the  great  toe — the  ten- 
dons pass,  one  to  the  first  phalanx  of  the  gi'eat  toe,  and  three  others 
which  unite  with  the  tendons  of  the  long  extensor,  going  to  the  three 
middle  toes.     It  has  no  connection  with  the  little  toe. 

In  Fig.  19  all  the  superficial  muscles  seen  in  Fig.  18  have  been  re- 
moved. Four  interosseous  muscles  (dorsal  interossei)  are  seen,  each 
attached  to  two  metatarsal  bones  by  muscular  or  fleshy  attachments. 
The  tendons  of  the  two  flrst  are  inserted  one  on  either  side  of  the  base 
of  the  first  phalanx  of  the  second  toe.  The  third  tendon  goes  to  the 
outer  side  of  the  first  phalanx  of  the  third  toe.  The  fourth  has  a  cor- 
responding relation  to  the  fourth  toe.  They  all  draw  in  a  direction 
from  an  imaginary  line  down  the  middle  of  the  second  toe,  just  as  the 
plantar  muscles  in  Fig.  17  draw  the  three  outer  toes  toward  it. 
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PLATE  VII. 

Fig.  20  represents  impressions,  taken  with  printers'  ink,  and  re- 
duced, from  the  sole  of  a  boy  aged  Hi,  in  dupHcate.  The  awkward 
look  of  a  single  sole  print  is  not  apparent  when  the  two  are  seen  to- 
gether, the  curves  round  the  toes  running  into  each  other  gracefully. 
The  line,  known  as  Meyer's  line,  is  seen  to  run  through  the  centre  of 
the  heel  and  along  the  middle  Ime  of  the  great  toe.  A  line  from  the 
inner  side  of  the  heel  to  the  inner  side  of  the  great  toe  will  be  found  to 
pass  clear  of  the  joint  at  the  root  of  the  latter.  The  form  of  the  area 
covered  as  by  a  dome  or  bell-shaped  covering,  when  the  two  ankles  are 
joined,  is  also  evident. 

Fig.  21  is  from  a  photograph  of  the  same  feet  as  in  Fig.  20.  Each  of 
the  inner  lines  indicates  the  tendons  of  the  tibialis  anticus  muscle 
coming  down  to  be  inserted,  and  to  fix  the  creasing  point  on  the  upper 
surface  of  the  inner  margin  of  the  foot.  The  outer  line  (corresponding 
to  Meyer's  line  in  the  sole)  represents  the  leading  line  on  the  back  of 
the  foot,  following  the  crest  of  the  ridge. 

The  buttress-like  appearance  of  the  part  of  the  foot  corresponding 
to  the  two  outer  toes  is  clearly  shown.     See  the  lines  A  B  in  PI.  1. 

Figs.  1  and  2  (adapted)  and  Figs.  3,  6  and  11  (given  in  duplicate) 
are  taken  from  "  Holden's  Osteology."  Figs.  4,  5,  7,  10,  14,  17,  18  and  19 
are  taken  from  "  Gray's  Anatomy  " ;  Figs.  8  and  15  (the  numbers  being 
altered)  and  9  and  16  (duplicated)  are  taken  from  "  Marshall's  Anatomy 
for  Artists." 
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MUSCLES  OF  THE  FOOT  AXD  OF  THE  FOOT  AND  LEG. 

Latix  ZS^ames.  English  Equiyalexts. 

Of  the  foot  {¥ig».  7,  10,  14,  19): 

Abductor  pollieis Abductor  of  the  great  toe. 

Abductor  minimi  digiti Abductor  of  the  little  toe. 

Adductor  pollieis Adductor  of  the  great  toe. 

Flexor  bre\as  pollieis Short  flexor  of  the  great  toe. 

Flexor  bre\ds  digitorum Short  flexor  of  the  smaller  toes. 

Flexor  accessorius Accessory  flexor. 

Lumbricales ' Lumbrical. 

Transversalis  pedis Transverse  muscle  of  the  foot. 

Interossei Interosseous — plantar  and  dorsal. 

Extensor  brevis  digitorum Short  extensor  of  the  toes. 

Of  the  leg  and  foot  (Figs.  8,  15,  18) : 

1  Tibialis-  anticus Anterior  tibial. 

2  Extensor  (longus^)  proprius  i  „ 

Extensor  of  the  great  toe. 
pollieis  J 

3  Extensor  longus  digitorum.  .Long  extensor  of  the  toes. 

4  Peroneus  *  tertius Third  peroneal  or  fibular. 

5  Peroneus  brevis Short  peroneal  or  fibular. 

6  Peroneus  longus Long  jjeroneal  or  fibular. 

7'  Gastro-cnemius,^  and  ^       Calf  muscles, 

T  Soleus,*  uniting  in  the         V      uniting  in  the 

7  Tendo  Achillis  J       tendon  of  Achilles. 

8  Plantaris ' Plantar  or  sole  muscle. 

9  Flexor  longus  pollieis Long  flexor  of  the  great  toe. 

10  Flexor  longus  digitorum Long  flexor  of  the  smaller  toes. 

11  Tibialis  2  posticus Posterior  tibial. 

1  Or  worm-like. 

2  Attached  to  the  tibia. 

3  There  are  no  special  short  extensor  of  the  great  toe. 

4  Attached  to  the  TrepoiT),  Greek  equivalent  of  fibula. 

5  yacTTTjp  belly  and  ki'jjui)  leg;  from  its  prominence  in  the  calf. 

6  Flat  or  sole-like,  deep  in  the  calf. 

7  In  man,  only  rudimentary. 
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CHAPTER  I. 

Fifteen  years  ag"o  cremation  of  the  bod}^  as  a  substitute 
for  burial  was,  in  Europe  and  America,  little  more  than  an 
idea.  That  a  generally  practicable  mode  of  accomplishing-  it 
was  not  difficult  had  recently  been  demonstrated  in  Italy. 
Now,  notwithstanding-  opposition  of  the  strongest  kind,  it  is 
an  already  established  practice  in  some  parts  of  Europe,  and 
has  ceased  to  be  a  rare  incident  elsewhere. 

A  brief  history  of  this  change  is  presented  here,  based  on  a 
paper  which  appeared  on  the  subject  in  the  "  Nineteenth  Cen- 
tury." This  my  friend  Mr.  Knowles  kindly  permits  me  to  re- 
publish, but  I  have  made  additions  to  it  of  much  fresh  and 
important  matter.  For  since  that  date  the  council  of  the 
Cremation  Society  have  been  happily  enabled  to  erect  new  and 
handsome  crematories  at  Woking-,  with  a  chapel  and  accom- 
modation wholly  wanting  before. 

New  regulations  and  a  greatly  improved  procedure  natu- 
rally follow,  and  will  be  in  force  as  soon  as  the  new  buildings 
are  completed  and  fitted. 

One  objection  has  been  urged  with  great  reason  against 
the  practice  of  cremation,  viz.,  the  possibility,  by  its  agency, 
of  destroying  evidence  of  the  presence  of  poison  in  the  bod3^ 
This  is  confessedly  an  important  one;  it  has  therefore  received 
full  and  serious  consideration  in  these  pages.  There  is  no  de- 
sire to  avoid  this  question ;  on  the  contrary,  it  is  encountered 
without  hesitation,  or  misgiving  as  to  the  result. 

Lastly,  the  necessit}^  for  improved  legal  enactment  in  rela- 
tion to  the  registration  of  deaths  throughout  the  United 
Kingdom  is  pointed  out,  as  well  as  the  propriety  of  regulating 
the  future  practice  of  cremation. 
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It  is  now  fifteen  years  ago  that  I  ventured  to  bring-  before 
the  public  the  subject  treated  in  this  little  volume,  in  the  form 
of  an  article,  which  appeared  in  the  "Contemporary  Review" 
in  January,  1874,  entitled  "Cremation:  the  Treatment  of  the 
Body  after  Death."  And  I  advocated  the  plan  there  set  forth 
based  on  a  few  trials  abroad  and  illustrated  by  experiments 
of  my  own  in  this  country,  asserting-  its  superiority  at  all  events 
to  any  method  by  burial  in  the  soil.  The  reason  assigned  for 
taking  this  step  was  my  belief,  supported  by  a  striking  array 
of  facts,  that  cremation  was  becoming  a  necessary  sanitary 
precaution  against  the  propagation  of  disease  among  a  popu- 
lation rapidly  increasing,  and  daily  growing  larger  in  relation 
to  the  area  it  occupies. 

The  degree  of  attention  wiiich  this  proposal  aroused  was 
i-emarkable,  not  only  here  but  abroad,  the  paper  being  trans- 
lated into  several  European  languages.  In  the  course  of  the 
first  six  months  of  that  year  I  received  eight  hundred  letters 
on  the  subject,  from  persons  mostly  unknown  to  me,  requiring 
objections  to  be  answered,  explanations  to  be  given,  supposed 
consequences  to  be  provided  for;  some,  indeed,  accompanied 
with  much  bitter  criticism  on  the  "pagan,"  "anti-Christian," 
if  not  altogether  irreligious  tendency  of  the  plan.  I  was  en- 
couraged, however,  to  find  that  about  a  fourth  of  the  number 
were  more  or  less  friendly  to  the  proposal.  But  I  confess  I 
had  been  scarcely  prepared  to  expect  that  people  in  general 
would  be  so  much  startled  by  it,  as  if  it  were  a  novelty  hitherto 
unheard  of.  Long  familiar  with  it  in  thought  inyself,  cherish- 
ing a  natui-al  preference  for  the  manifest  advantages  it  offers, 
on  sanitary  grounds,  to  burial,  and  after  thoughtful  compari- 
son on  all  considerations  governed  by  feeling  or  sentiment,  the 
opposition  manifested  appeared  to  me  curiously  out  of  propor- 
tion with  the  importance  of  certain  interests  or  predilections 
I  had  perhaps  underestimated.  Even  the  few  who  approved 
yielded  for  the  most  part  a  weak  assent  to  the  confident  as- 
sertion of  a  host  of  opponents,  that,  whatever  might  be  the 
fate  of  the  theory,  anj''  realization  of  it  could  never  at  all  events 
occur  in  our  time.  To  use  a  phrase  invented  since  that  date, 
the  proposal  was  not  to  be  regarded  as  coming  within  the 
range  of  a  practical  policy.  At  some  future  day,  when  the 
Avorld's  population  had  largel}'  increased,  we  might  possibly 
be  driven  to  submit  to  such  a  process;  but,  thank  Heaven!  the 
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g-ood  old-fashioned  resting'-place  in  the  churchj^ard  or  ceme- 
teiy  would  ampl}^  suffice  to  meet  all  needful  demands  for  sev- 
eral future  generations  still. 

To  some  of  the  more  formidable  objections,  especially  those 
which  had  been  urged  by  men  of  experience,  weight,  and  posi- 
tion, entitled  to  be  listened  to  with  respect  and  attention,  I  en- 
deavored to  reply  in  a  subsequent  article  which  appeared  two 
months  later  in  the  same  journal.  Since  that  date,  although 
maintaining  undiminished  interest  in  the  subject,  I  have  taken 
no  public  part  in  any  of  the  numerous  platform  discussions 
and  published  controversies  which  have  frequently  appeared 
both  in  this  country  and  abroad.  But  I  think  the  time  has 
come  to  present,  as  far  as  it  is  possible  to  do  so  within  brief 
limits,  a  sketch  of  what  has  been  accomplished  here,  after  a 
patient  and  quiet  service  of  twice  seven  years,  by  a  few  earnest 
friends  and  co-operators,  in  regard  of  the  practice  of  crema- 
tion, and  also  to  what  extent  it  has  been  employed  in  other 
countries. 

This  division  of  the  subject  will  be  first  disposed  of.  But 
it  is  a  matter  of  greater  importance  to  meet  certain  objections 
to  cremation  commonl}^  urged,  as  well  as  to  formulate  condi- 
tions by  which  the  practice  should  be  regulated  in  future.  An 
endeavor  to  do  so  will  occupy  the  concluding  portion. 


OHAPTEE  IL 

The  brief  historical  outline  which  I  design  to  make  relating- 
to  the  last  fifteen  years  will  be  incomplete  without  an  allusion 
to  what  the  modern  reaction  in  favor  of  cremation  had 
achieved  before  1874.  The  proposal  to  adopt  it  in  recent  times 
originally  proceeded  mainly  from  Italy.  Papers  and  mono- 
graphs appeared  commending  the  method  as  early  as  1866, 
but  practical  experimenters,  Gorini  and  Polli,  published  sepa- 
rately the  results  of  their  experiments  in  1872;  and  among 
others,  Professor  Brunetti,  of  Padua,  in  1873  detailed  his  ex- 
j)erience,  exhibiting  the  results  of  it  in  the  form  of  ashes,  etc., 
with  a  model  of  his  furnace,  at  the  Great  Exhibition  at  Vienna 
of  that  year. 

I  first  became  practicality  interested  in  the  subject  on  see- 
ing his  collection  there;  and  having  long  been  inclined  to  the 
theory,  satisfied  m3^self  for  the  first  time  that  if  not  by  this 
apparatus,  yet  by  some  other,  complete  and  inoffensive  com- 
bustion of  the  body  might  almost  certainly  be  effected  without 
difficulty.  Brunetti's  first  cremation  took  place  in  1869,  his 
second  and  third  in  1870,  and  were  effected  in  an  open  furnace 
out-of-doors. 

In  no  other  European  country  had  any  act  of  human 
cremation  taken  place,  as  far  as  I  can  learn,  prior  to  1874;  and 
very  little  notice  or  information  respecting  it  appeared  in  any 
literary  form.  Dr.  de  Pietra  Santa,  the  well-known  sanitarj'' 
authority  of  Paris,  reported  the  Italian  cases  in  a  little 
brochure  on  the  subject  in  1873,  according  his  hearty  support 
to  the  practice.  But  in  the  autumn  of  1874  there  appears  to 
have  been  a  solitary  example  at  Breslau ;  while  another  oc- 
curred almost  immediately  afterward  at  Dresden,  where  an 
English  lady  was  cremated  in  a  Siemens  apparatus  by  the 
agency  of  gas.  No  repetition  of  the  process  has  taken  place 
there  since. 

In  1874  a  society  was  formed  in  London,  taking  for  its  title 
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"  The  Cremation  Society  of  England/'  for  the  express  purpose 
of  disseminating-  information  on  the  subject,  and  adopting-  the 
best  method  of  performing-  the  process  as  soon  as  tliis  could 
be  determined,  provided  that  the  act  was  not  contrary  to  law. 
In  this  society  I  have  had  the  honor  of  holding-  the  office  of 
president  from  the  commencement  to  the  present  date,  en- 
deavoring thus  to  serve  a  most  able  and  efficient  council,  most 
of  whom  have  been  fellow-workers  during-  the  same  period.  I 
am  thus  well  acquainted  with  its  labors  and  their  results,  and 
with  each  step  in  its  history. 

The  membership  of  the  society  was  constituted  by  sub- 
scription to  the  following-  declaration,  carefull}'  drawn  so  as  to 
insure  approval  of  a  principle,  rather  than  adhesion  to  any 
specific  practice: 

"  We  disapprove  the  present  custom  of  burying  the  dead, 
and  desire  to  substitute  some  mode  which  shall  rapidly  resolve 
the  body  into  its  component  elements  by  a  process  which  can- 
not offend  the  living-,  and  shall  render  the  remains  absolutely 
innocuous.  Until  some  better  method  is  devised,  we  desire  to 
adopt  that  usually  known  as  cremation." 

And  the  conditions  of  membership  are : 

I.— Adhesion  by  sig-nature  to  the  above  declaration. 

II. — The  payment  of  an  annual  subscription  of  one  guinea, 
or  a  single  payment  of  ten  guineas. 

The  council  of  the  society  commenced  operations  by  sub- 
mitting a  case  to  legal  authorities  of  high  standing,  and  re- 
ceived two  opinions,  maintaining-  that  cremation  of  a  human 
body  was  not  an  illegal  act,  provided  no  nuisance  of  any  kind 
was  occasioned  thereb3^  Thus  advised,  an  arrangement  was 
soon  after  concluded  with  the  directors  of  one  of  the  g-reat 
cemeteries  north  of  London  to  erect  on  their  property  a  build- 
ing- in  which  cremation  should  be  effectively  performed.  This 
site,  so  appropriate  for  its  purpose,  and  so  well  placed  in  rela- 
tion to  neighboring  property,  etc.,  would  have  been  at  once 
occupied,  had  not  the  then  Bishop  of  Rochester,  within  whose 
jurisdiction  the  cemetery  lay,  exercised  his  authority  bj-  abso- 
lutely prohibiting  the  proposed  addition. 

It  was  necessary,  therefore,  to  find  an  independent  site,  and 
we  naturally  soug-ht  it  at  Woking-,  since  railway  facilities  for 
the  removal  of  the  dead  from  the  metropolitan  district  already 
existed  in  connection  with  the  well-known   cemetery  there. 
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Accordingly,  in  the  year  1878,  an  acre  of  freeliold  land  in  a 
secluded  situation  was  purchased,  with  the  view  of  placing 
thereupon  a  furnace  and  apparatus  of  the  most  approved  kind 
for  effecting-  the  purpose. 

After  much  consideration  it  was  decided  to  adopt  the  ap- 
paratus designed  b^^  Professor  Gorini,  of  Lodi,  Italy ;  and  that 
gentleman  accepted  an  invitation  to  visit  this  country  for  the 
express  purpose  of  superintending  the  erection  of  it,  and  the 
plan  was  successfully  carried  out  in  1879  by  the  late  Mr.  Eassie, 
the  well-known  sanitary  engineer. 

When  the  apparatus  was  finished,  it  was  tested  \iy  Gorini 
himself,  who  reduced  to  ashes  the  bod^^  of  a  horse,  in  presence 
of  several  members  of  the  council,  with  a  rapidity  and  com- 
pleteness which  more  than  fulfilled  their  expectations.  This 
experiment  foreshadowed  the  result  which  numerous  actual 
cremations  have  since  realized,  namely,  that  by  this  process 
complete  combustion  of  an  adult  human  bodj^  is  effected  in 
about  an  hour,  and  is  so  perfectly  accomplished  that  no  smoke 
or  effluvia  escapes  from  the  chimnej^ ;  every  portion  of  organic 
matter  being  reduced  to  harmless  gases  and  a  pure  white,  dry 
ash,  which  is  absolutely  free  from  disagreeable  character  of 
any  kind.  Indeed,  regarded  as  an  organic  chemical  product, 
it  must  be  considered  as  attractive  in  appearance  rather  than 
the  contrary. 

During  the  year  1879  the  society  met  with  strong  opposi- 
tion from  the  Home  Office,  and  were  involved  in  a  long  corre- 
spondence, not  of  sufficient  interest  to  be  presented  here  either 
wholly  or  in  part.  But  it  was  the  occasion  of  much  labor  and 
anxiety  to  the  working  members  of  the  council,  and  of  disap- 
pointment to  their  hopes :  demanding  moreover,  on  the'  score 
of  prudence,  a  patient  and  quiescent  policy  on  the  part  of  the 
council,  and  delaying-  the  use  of  the  building  for  a  few  j'ears. 

Nevertheless  there  was  no  reason  why  public  attention  to 
the  proposed  method  should  not  be  invited  by  other  means. 
Mj'  friend  Sir  Spencer  Wells,  one  of  the  most  active  members 
of  the  council,  brought  the  subject  prominently^  before  the  med- 
ical profession  at  the  annual  meeting  of  the  British  Medical 
Association  at  Cambridge  in  August,  1880,  and,  after  a  forcible 
statement  of  facts  and  arguments,  proposed  to  forward  an 
address  to  the  Secretar3'  of  State,  asking  permission  to  use  the 
cremator}'  under  strict  regulations.     This  was  largely  signed 
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and  (X\\\\  transiiiittod,  achieving-,  however,  no  immediate  re- 
sult. But  in  various  quarters,  and  at  different  times  during- 
this  period,  advocacy  by  means  of  essaj^s,  articles  in  journals, 
lectures,  etc.,  had  arisen  spontaneously,  no  organization  hav- 
ing been  set  on  foot  for  the  purpose ;  several  members  of  the 
council,  however,  takiag-  an  active  part  in  some  of  these  pro- 
ceedings. (A  few  admirable  examples  of  this  advocacy,  offer- 
ing- sources  of  information  to  those  who  desire  to  be  acquainted 
with  the  best  modern  literature  on  the  subject,  are  given.^) 
And  I  desire  to  add  that  the  share  which  Mr.  Eassie,  our  hon- 
orarj^  secretary',  whose  sudden  and  recent  death  we  deeply 
deplore,  took  in  this  work,  his  ceaseless  attention  to  the 
arranging-  of  practical  details  at  Woking,  and  the  multifarious 
correspondence,  etc.,  he  conducted  during  fourteen  j-ears,  de- 
mand a  warm  tribute  of  grateful  acknowledg-ment  from  me 
here,  on  the  part  of  his  late  friends  and  colleag-ues  on  the 
council. 

Meantime  the  progress  of  cremation  abroad  may  be  again 
referred  to.  The  first  cremation  of  a  human  body  effected  in 
a  closed  receptacle,  with  the  object  of  carrying-  off  or  destro3^- 
ing-  offensive  products,  with  the  exception  of  the  Dresden  ex- 
ample referred  to,  took  place  at  Milan,  in  Januarj^,  1876,  and 
was  followed  by  another  in  April,  the  agent  adopted  being 
gas.  The  next  occurring  there,  in  March,  1877,  was  accom- 
plished in  like  manner,  but  by  employing  ordinary  fuel.  It 
was  in  Milan  also,  in  September  following,  that  the  first  crema- 
tion was  performed  b}'  the  improved  furnace  of  Gorini,  already 
mentioned.  In  the  preceding  year,  1876,  the  Cremation  Society 
of  Milan  had  been  established,  under  the  presidency  of  Dr.  Pini, 
and  it  soon  became  popular  and  influential.  During  that  year 
a  handsome  building-  was  erected  with  the  view  of  using-  gas 
as  the  agent;  but  it  was  subsequently  enlarged,  nameh^  in 
1880,  to  make  room  for  two  Gorini  furnaces.  These  were  soon 
in  operation,  and  since  that  date  many  bodies  have  been  burned 
every  year,  the  number  up  to  the  31st  of  December,  1886,  being- 
463. 

Similar  buildings  on  a  smaller  scale  have  been  constructed, 
and  largely  emplo3'ed  elsewhere;  for  example,  at  Lodi, 
Cremona,  Brescia,  Padua,  Varese,  and  more  lately-  at  Rome, 
in  the  Campo  Varano  cemeter3\  This  was  first  used  in  April, 
1883,  since  which  date  123  cremations  have  been  performed 
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there  up  to  the  31st  of  December,  1886.  The  number  of  all 
cremations  occurring  in  other  towns,  excluding-  Milan  and 
Rome,  up  to  the  same  date,  is  202,  making  788  for  Italy  alone. 

In  Germany  the  only  place  at  which  the  practice  has  been 
regularl3^  followed  is  Gotha.  A  building-  was  constructed 
there,  under  permission  of  the  Government,  the  first  crema- 
tion taking-  place  in  January,  1879.  It  has  been  largely  em- 
ployed since,  the  number  of  cremations  amounting  to  473  up 
to  the  31st  of  October,  1887.  (As  this  work  is  passing  through 
the  press,  I  have  received  the  following  note  from  Germany : 
"  L'incineration  des  restes  du  baron  de  Handel,  qui  a  eu  lieu  a 
Gotha,  dans  la  journee  du  15  Janvier,  1889,  a  ete  la  600*"  cere- 
monie  funebre  de  ce  genre  qui  ait  ete  celebree  dans  cette 
ville.")  Cremation  societies,  some  of  them  with  numerous 
members  and  displajing  much  activitj^,  have  been  recently 
established  in  other  countries;  in  Denmark  (where  the  first 
cremation  in  a  Gorini  apparatus  took  place  in  September, 
1886),  in  Belgium,  Switzerland,  Holland,  Sweden,  and  Norway, 
and  in  various  parts  of  the  United  States,  where  also  crema- 
tion has  been  employed  on  several  occasions.  In  the  city  of 
Buffalo  a  well-organized  cremator^'  has  been  established  in  the 
most  beautiful  part  of  the  suburbs.  Both  externally  and  in- 
ternally its  arrangements  are  planned  and  executed  in  good 
taste,  and  its  furnace  is  one  of  the  most  efficient  kind.  The 
S3'stem  is  growing-  in  favor,  and  is  more  frequently  adopted  in 
each  successive  year  than  before. 

In  Australia,  tlie  Hon.  J.  M.  Creed,  a  well-known  physician 
in  Sy/lney,  has  warmly  advocated  the  practice,  which  has 
numerous  supporters  there.  He  moved  the  second  reading  of 
a  bill,  to  establish  and  regulate  cremation,  in  the  House  of 
Assembly,  June,  1886,  in  an  able  speech,  pointing  out  the  dan- 
gerous proximity  of  neighboring  cemeteries  to  their  rapidly 
developing  city,  and  giving  instances  in  which  great  risk  had 
been  alreadj^  incurred.  He  cited  in  illustration  the  occurrence 
of  pestilence  thus  produced  among  the  rapidly  growing  popu- 
lation in  the  suburbs  of  New  York  and  other  American  cities. 
The  act  Avas  approved  b^^  the  Legislative  Council,  but  failed 
to  pass  the  House  of  Assembly. 

In  Paris,  projects  for  performing  cremation  have  for  some 
time  been  discussed,  and  a  crematory  of  considerable  size  has 
at  length  been  constructed  under  the  direction  of  the  municipal 
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council.  It  is  situated  at  Pere  la  Chaise,  and  although  unfin- 
ished, was  successfully  emploj^ed  on  the  22d  of  October,  1887, 
for  the  bodies  of  two  men  who  died  b}^  small-pox.  The 
entrance  of  the  building*  leads  into  a  spacious  hall,  sufficing"  for 
the  purposes  of  a  chapel.  In  the  side  wall  opposite  the  en- 
trance are  three  openings,  each  conducting  to  an  apparatus 
constructed  on  the  Gorini  principle. 

I  shall  now  return  to  the  history  of  our  own  society,  at  a 
time  when  it  was  probable  that  active  operations  might  once 
more  be  resumed.  In  1883  the  council  was  requested  by  Cap- 
tain Hanham,  Blandford,  Dorsetshire,  to  undertake  the  cre- 
mation of  two  deceased  members  of  his  family,  who  had  left 
express  instructions  to  that  effect.  The  Home  Secretarj'  of 
the  day  being  applied  to,  reiterated  objections  which  had  been 
made  three  years  before,  and  the  society  was  unable  to  comply. 
The  bodies  had  been  preserved  for  some  years  in  a  mausoleum 
on  the  estate,  pending  a  favorable  solution  of  the  difficulty. 
This  failing.  Captain  Hanham  took  leave  to  erect  a  crema- 
torium there,  and  to  carr}'  out  the  wishes  of  his  relatives,  and 
did  so  with  complete  success.  This  was  in  October,  1882.,  He 
himself  dying  about  a  year  later,  was  cremated  on  the  same 
spot  at  his  desire  by  a  relative.  The  Government  meantime 
made  no  sign;  no  notice,  in  fact,  was  taken  of  the  proceeding 
b}'  any  authority,  althoug-h  the  occurrence  was  described  in  the 
public  journals,  and  excited  much  comment.  But  in  the  fol- 
lowing year  a  cremation  took  place  in  Wales  on  the  bod^^  of 
a  child,  on  which  the  ceremony  was  performed  by  the  father 
in  defiance  of  the  coroner's  authority,  and  legal  proceedings 
were  taken  against  him  in  consequence.  The  result  was  that, 
in  February,  1884,  Mr.  Justice  Stephen  delivered  his  well- 
known  judgment,  declaring  that  cremation  is  a  legal  procedure 
provided  it  be  effected  without  nuisance  to  others.  The  council 
of  the  English  society  now  decided  on  offering  facilities  for 
performing  it,  and  to  place  their  crematorium  at  the  service 
of  the  public  for  practical  use ;  having  first  carefully  considered 
the  best  means  of  taking  precautions  to  prevent  the  destruc- 
tion of  a  body  which  might  have  met  death  by  unfair  means. 

Only  two  months  later,  on  the  30th  of  April,  1884,  Dr. 
Cameron,  the  member  for  Glasgow,  and  one  of  the  council  of 
our  society,  brought  a  bill  into  the  House  of  Commons  "  to 
provide  for  the  regulation  of  cremation  and  other  modes  of 
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disposal  of  the  dead."  He  proposed  to  make  burial  illegal 
without  medical  certificate,  excepting-  for  the  present  certain 
thinly  populated  and  remote  districts.  No  crematory  to  be 
used  until  approved  and  licensed  by  the  Secretary  of  State;  no 
body  to  be  burned  except  at  a  licensed  place,  in  accordance 
with  regulations  to  be  made  by  the  Secretary  of  State.  Two 
medical  certificates  to  be  necessary  in  the  case  of  cremation, 
and  if  the  cause  of  death  cannot  be  certified,  an  inquest  by 
the  coroner  shall  be  held.  Dr.  Cameron  supported  the  pro- 
posals by  an  amount  of  evidence  of  various  kinds  which  amply 
w^arranted  the  course  he  had  taken.  Dr.  Farquharson,  M.P. 
for  Aberdeen,  another  member  of  the  council,  seconded  the 
motion,  which  was  opposed  by  the  Home  Secretary,  to  whom 
Sir  L3^on  Playfair  made  an  able  reply,  demonstrating,  by  a 
comparison  of  the  chemical  effects  of  combustion  with  those 
of  slow  decomposition  in  earth,  the  superiority  of  the  former. 
The  bill  was  opposed  by  the  Government,  and  the  leader  of 
the  Opposition  took  the  same  course;  nevertheless,  no  less 
than  79  members  voted  in  favor  of  the  bill  on  the  second  read- 
ing, to  149  against— a  result  far  more  favorable  than  we  had 
ventured  to  hope  for. 

It  was  at  this  juncture  that  the  English  society  issued  a 
public  notice,  formulating  certain  conditions  on  which  they 
would  undertake  to  employ  the  crematorium  at  Woking, 
They  stated  that  great  care  and  absolute  compliance  with 
their  conditions  were  necessary,  because  "  they  are  aware  the 
chief  practical  objection  which  can  be  urged  against  the  em- 
ployment of  cremation  consists  in  the  opportunity  which  it 
oilers,  apart  from  such  precautions,  for  removing  the  traces 
of  poison  or  other  injury  which  are  retained  by  an  undestroyed 
body." 

These  conditions  were  expressed  in  the  following  terms : 

1.  An  application  in  writing  must  be  made  by  the  friends 
or  executors  of  the  deceased — unless  it  has  been  made  by  the 
deceased  person  himself  during  life — staling  that  it  was  the 
wish  of  the  deceased  to  be  cremated  after  death.  They  must 
furnish  the  name  of  the  medical  man  who  has  attended  the 
deceased,  in  order  that  he  may  receive  an  official  communica- 
tion from  the  secretary  before  certifying. 

2.  A  certificate  must  be  sent  by  a  qualified  medical  man 
who,  having  attended  the  deceased  until  the  time  of  death. 
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can  state  without  hesitation  that  the  cause  of  death  was 
natural,  and  what  that  cause  was.  Another  quahfied  medical 
man,  if  possible  a  resident  in  the  immediate  neighborhood  of 
the  deceased,  is  also  required  to  certify,  after  independently 
examining  the  facts  within  his  reach,  that  to  the  best  of  his 
belief  the  death  was  due  to  natural  causes. 

To  each  of  these  g-entlemen  is  to  be  forwarded,  before  certi- 
fying, a  letter  of  "  instructions  "  marked  "  private,"  signed  by 
the  president  of  the  society,  calling  special  attention  to  the 
important  nature  of  the  service  required. 

3.  If  no  medical  man  attended  during  the  illness,  an  autopsj'^ 
must  be  made  by  a  medical  officer  appointed  by  the  society, 
or  the  cremation  cannot  take  place;  unless  a  coroner's  inquest 
has  been  held,  and  has  determined  the  cause  of  death  to  be 
natural.  These  conditions  being  fulfilled,  the  council  of  the 
society-  still  reserve  the  right  in  all  cases  of  refusing  permis- 
sion for  the  performance  of  cremation  if  they  think  it  desirable 
to  do  so. 

Public  attention  has  thus  been  called  to  the  subject;  and 
the  Woking  crematory  was  used  for  the  first  time  on  the  20th 
of  March,  1885,  two  other  cremations  following  in  the  course 
of  the  year.  During  1886  ten  bodies  were  burned,  five  male 
and  five  female,  one  of  them  that  of  a  Brahmin.  Daring  1887 
thirteen  bodies  were  burned,  one  only  being  that  of  a  female. 
During  1888  twentj'-seven  bodies  have  been  burned,  fifteen 
being  female;  making  a  total  since  the  commencement  of  fifty- 
three  cremations. 

The  complete  incineration  is  accomplished  by  this  apparatus 
without  escape  of  smoke  or  other  offensive  product,  and  with 
extreme  ease  and  rapiditj^  The  ashes,  which  weigh  about 
three  pounds,  are  placed  at  the  disposal  of  the  friends,  and  are 
removed.  Or,  if  desired,  they  may  be  restored  at  once  to  the 
soil,  being  now  perfectly  innocuous,  if  that  mode  of  dealing 
with  them  is  preferred.  One  friend  of  the  deceased  has 
hitherto  been  always  invited  to  be  present,  and  in  most  in- 
stances has  expressed  satisfaction  with  the  way  in  which  the 
proceeding  has  been  carried  out. 

Practically  what  takes  place  when  an  application  for  cre- 
mation takes  place  is  as  follows: 

Evidence  from  the  medical  attendant,  indorsed  by  another 
medical  man,  is  obtained  in  writing.     The  forms  containmg 
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it  are  in  everj"  case  submitted  to  the  president  of  tiie  societj^ 
who,  acting-  on  behalf  of  tlie  council,  decides  whether  or  not 
the  cremation  may  take  place.  The  papers  being-  approved, 
a  well-known  firm  in  the  neighborhood  of  the  societj^'s  office 
undertakes  to  remove  the  body  in  a  hearse  from  any  house  or 
station  within  the  four-mile  radius  from  Charing-  Cross  to  the 
society's  cemetery  at  Woking,  for  a  reasonable  fixed  sum.  It 
is  strongly  recommended  to  all  apphcants  that  no  large, 
heavj',  or  ornamented  coffins  should  be  employed  for  the  tran- 
sit, but,  on  the  contrar^^  only  a  thin,  light,  pine  shell,  as  in  the 
former  case  cremation  cannot  take  place  without  removing- 
the  body,  and  in  the  latter  there  is  no  necessity  even  to  un- 
cover it.  The  charge  made  by  the  societj^  for  effecting  crema- 
tion is  moderate,  and  will  be  made  less  when  the  demand  in- 
creases. At  present  the  apparatus  has  to  be  put  into  action 
for  a  single  cremation,  involving-  an  amount  of  labor  and  ex- 
penditure which  would  be  only  slig-htl}^  exceeded  for  three  or 
four  repetitions  of  the  process. 

About  a  year  ago,  the  council  made  public  the  following- 
resolution,  in  the  form  of  a  "  minute  of  council,''  which  after 
due  consideration  had  been  passed:  "In  the  event  of  any 
person  desiring,  during-  life,  to  be  cremated  at  death,  the 
society  is  prepared  to  accept  a  donation  from  him  or  her  of 
ten  g-uineas,  undertaking-,  in  consideration  thereof,  to  perform 
the  cremation  without  the  customary  fee,  provided  all  the 
conditions  set  forth  in  the  forms  issued  by  the  society  are 
complied  with." 

A  considerable  number  of  persons  have  adopted  this  course 
in  order  to  express  emphatically^  their  wishes  in  relation  to  this 
matter,  and  to  insure  as  far  as  possible  the  accomplishment 
of  them.  The  society  undertakes  to  do  their  utmost  to  faciliate 
the  subscriber's  object;  and  probabh'  no  better  mode  of  effect- 
ing the  purpose  can  be  selected  than  that  of  placing  a  written 
declaration  of  the  testator's  wish,  tog-ether  with  the  society's 
signed  undertaking,  in  the  hands  of  the  friends  who  are  to  act 
as  executors.  Hence,  on  the  decease  of  a  subscriber,  the 
societj^  undertakes  to  send,  without  further  charge,  an  ag-ent 
when  required  to  the  family  residence,  if  within  twenty  miles 
of  Charing  Cross,  in  order  to  supply  information  and  make  all 
the  necessary  arrangements.  In  this  waj^  survivors,  who  may 
naturally  anticipate  considerable  difficult}^  in  complying  with 
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a  request,  on  the  part  of  tlie  deceased,  to  be  cremated,  being- 
often  ig-norant  even  of  the  mode  of  making-  an  inquiry,  may  be 
spared  all  anxiety  as  to  the  manner  of  carrj-ing  his  design  into 
execution.  Where  the  distance  is  greater  than  twenty'  miles, 
all  information  will  be  supplied  \)j  letter,  or  an  agent  sent 
for  a  very  moderate  charge. 

It  has  long  been  the  desire  of  the  council  to  render  the  cre- 
matory established  at  Woking  as  complete  as  possible. 
Although  they  have  had  reason  hitherto  to  be  satisfied  Avith 
the  capability  of  the  apparatus  employed,  and  with  the  results 
obtained,  recent  improvements  have  been  achieved  in  furnace- 
construction  which  are  being  rendered  available  there.  But 
especially  they  have  been  anxious  to  provide  buildings  suitable 
for  the  performance  of  religious  service  at  the  crematory  when 
required,  besides  waiting-rooms  for  the  accommodation  of 
friends  and  other  visitors.  Hitherto  a  funeral  service  has  in 
most  cases  been  performed  before  the  arrival  of  the  body  at 
Woking;  although  in  four  instances  it  has  been  held  in  the 
grounds  of  the  crematory. 

The  council  decided  on  making  a  special  appeal  to  the  public 
last  spring  for  funds  to  carry  out  this  purpose,  and  a  consid- 
erable sum  was  soon  provided  by  subscription.  The  list  was 
headed  by  a  hundred  guineas  each  from  the  Duke  of  Bedford 
and  the  Duke  of  Westminster,  who  warmly  testified  their  in- 
terest in  the  project. 

When  about  three-fourths  of  the  required  sum  had  been 
received,  plans  were  iDrepared  b^^  Mr.  E.  F.  C.  Clarke,  the 
architect,  and  after  tenders  had  been  obtained  and  a  contract 
made,  a  series  of  buildings  was  commenced  in  the  early  autumn. 
These  are  now  nearly  finished,  although  some  dela^'  must  be 
incurred  in  rendering  the  arrangements  perfect,  on  account  of 
unexpected  difficulties  met  with  in  constructing  the  new 
furnaces  and  chimney. 

The  buildings  are  designed  in  the  character  of  English 
thirteenth-century  Gothic,  with  richh^  traceried  windows, 
agreeable  in  appearance,  the  buildings  harmonizing  well  with 
the  surrounding  woods.  The  body  of  the  structure  is  in  red 
brick,  relieved  to  a  large  extent  by  Bath  stone;  and  when  the 
grass  terraces  and  gardens  are  completed,  the  general  effect 
will  be  extremely  good.  The  central  hall,  or  chapel,  is  forty- 
eight  feet  long  by  twenty-four  feet  six  inches  wide.     The  vista 


I20 


Modern    Cremation. 


of  the  roof,  which  is  twenty-eight  feet  from  the  floor  to  the 
top  panelhng-,  is  thus  left  intact.  The  hall  is  so  arranged  that 
those  who  attend  see  and  hear  nothing-  of  the  proceedings  in 
the  crematory  proper.  Its  ceiling  is  richly  panelled,  and  will, 
as  well  as  the  walls,  be  suitably  decorated;  the  windows  are 
filled  with  stained  glass.  A  convenient  ante-room  and  porch 
are  arranged  in  this  space  by  the  introduction  of  richly  panelled 
and  moulded  screens.  Suitable  lavatories,  etc.,  are  provided. 
In  connection  with  these  buildings  is  another,  a  small  but 
very  complete  crematory  for  the  exclusive  possession  of  the 


Hall  or  Chapel  and  Crematoria  at  St.  Johu's,  Surrey,  for  the  Cremation  Society 
of  England. 


Duke  of  Bedford,  which  has  been  built  at  his  expense  on  the 
society's  land. 

A  pretty  porter's  lodge,  at  the  entrance  of  the  well- wooded 
grounds,  forms  the  dwelling  of  the  attendant  and  superintend- 
ent of  the  crematory. 

The  drawing  is  reproduced  from  a  sketch  by  the  architect, 
and  shows  the  hall  or  chapel  as  the  loftiest  part  of  the  struc- 
ture, the  next  block  with  the  chimney  being  the  chief  crema- 
tory, beyond  which  is  that  of  the  Duke  of  Bedford.  The  wait- 
ing-rooms are  on  the  further  side  of  the  chapel. 

There  is  a  debt  of  about  one  thousand  pounds  remaining,  to 
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meet  which  the  council  earnestly  solicit  donations  from  those 
who  are  interested  in  the  repeated  and  continuous  efforts  they 
have,  during-  the  last  fourteen  years,  personally  and  collec- 
tively made  to  establish  the  practice  of  cremation  in  this  coun- 
trj^,  and  to  insure  a  successful  procedure  in  accomplishing  it. 
With  this  end  in  view  they  especially  desire  to  devise  and  em- 
ploy all  precautions  necessary  to  avoid  destruction  of  the  body 
in  cases  where  the  cause  of  death  is  unknown  or  uncertain. 
This  subject  I  have  now  to  consider  at  length  in  the  third 
division  of  the  work.  Their  course  has  been  a  long,  and 
arduous,  and  a  costly  one,  and  they  trust  the  effect  of  this  ap- 
peal may  be  to  rid  the  society  of  the  encumbrance  in  question. 


CHAPTER  III. 

Arriving  now  at  the  third  part  of  my  subject,  I  venture 
to  think  that  few  persons  can  doubt  that  cremation,  as  a  mode 
of  safel}"  decomposing-  the  body  after  death,  is  at  all  events 
the  most  rapid  and  efficient  agent  known. 

Instead  of  the  old  process  of  putrefaction,  occupy- ing-  a  term 
of  several  years,  and  inevitably  disseminating-  innumerable 
germs  of  fatal  disease,  which  propagate  it  wherever  thej'^  find 
an  appropriate  nidus,  the  effect  of  combustion  is  to  resolve  the 
mass  rapidly"  into  volatile  matters,  and  into  pure  white  ashes, 
the  only  visible  residue.  But  the  process  of  putrefaction  after 
burial  is  one .  of  a  nature  too  horrible  to  be  described ;  and 
were  any  attempt  adequately  to  realize  it  made,  the  violence 
done  to  those  natural  feelings  of  affection,  cherished  with  lov^- 
ing  memory  for  a  dear  friend  deceased,  would  be  intolerable. 
Sentiment,  for  those  who  know  the  truth  of  the  matter,  is  en- 
listed wholly  and  powerfully  on  the  side  of  cremation;  and 
•shrinks  with  inexpressible  repugnance  from  any  vision,  how- 
ever tr-ansient,  of  the  prolonged  and  revolting  phases  of  decay 
— "  the  corruption  "  of  the  grave. 

On  the  other  hand,  the  action  of  fire  in  the  space  of  an 
hour  or  two  destroj'S  all  offensive,  poison-laden  impurities,  ren- 
dering inert  all  that  is  infectious,  and  restores  valuable  ele- 
ments in  the  form  of  gases  to  the  atmosphere,  where  they  at 
once  enter  into  new  combinations  with  healthy  living  organ- 
isms in  obedience  to  the  order  of  nature. 

To  this  process  of  combustion  I  know  now  but  one  objection. 
One  onl}^  indeed,  is  ever  seriousl}^  urged  against  it;  and  the 
gravity  of  that  I  do  not  dispute.  So  complete  is  the  destruc- 
tion of  all  noxious  matter  accomplished  by  cremation  of  the 
body,  that  if  any  extraneous  poison  happens  to  be  present  in 
Its  tissues  before  death,  administered  by  accident  or  design, 
all  traces  of  it  are  necessaril}^  destroyed  also.  Hence,  in  those 
exceedingly  rare  cases  where  the  evidence  of  a  poisoner's  guilt 
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depends  on  the  production  by  chemical  sl<ill  of  the  very  agent 
employed  from  the  tissues  of  the  body  exhumed  for  the  pur- 
pose some  time  after  death,  justice  would  be  defeated  and  the 
criminal  would  escape  if  in  that  particular  instance  cremation 
had  been  employed.  I  do  not  desire  to  underrate  the  force  of 
the  objection  which  lies  against  the  procedure  on  that  ground; 
I  intend  to  deal  with  it  seriously. 

I  might  first,  however,  rejoin  with  great  force  that  many 
bodies  committed  to  the  grave  every  week  in  the  metropolitan 
area  alone,  are  charged  with  poisons  not  less  dangerous  to  the 
living  population  than  those  which  may  have  been  used  to  cause 
death  by  design.  I  state  as  a  fact  of  the  highest  importance 
that  b3'  burial  in  earth  we  effectively^  provide — whatever  sani- 
tary precautions  are  taken  by  ventilation  and  drainage,  what- 
ever disinfection  is  applied  after  contagious  disease  has  oc- 
curred— that  the  pestilential  germs  which  have  destroyed  the 
body  in  question  are  thus  so  treasured  and  protected  as  to 
propagate  and  multiply,  ready  to  reappear  and  work  like  ruin 
hereafter  for  others. 

Since  last  1  wrote,  the  argument  for  cremation  on  this 
ground  has  been  immeasurably  strengthened.  It  was  then 
notorious  that  the  water-courses  and  wells  in  the  proximity  of 
gravej^ards  and  cemeteries  had  often  been  the  demonstrated 
sources  of  disease  to  a  neighboring  population.  (It  can 
scarcely  be  necessary  to  reproduce  evidence  in  proof  of  the 
statements  here  made.  Yet  I  am  told  there  are  signs  that  its 
force  and  abundance  have  been  forgotten  b^^  man3\  It  should 
suffice  to  refer  to  the  printed  transactions  of  our  society  for 
a  list  of  published  records  which  long  ago  settled  the  question 
beyond  all  dispute.  (See  "  Transactions,"  Nos.  1  and  2,  edited 
by  Mr.  Eassie,  and  for  bibliography  of  the  subject  given  there. 
London :  Smith  &  Elder.)  But  for  those  who  desire  specific 
statements  on  this  head,  together  with  much  interesting  mat- 
ter regarding  cremation  in  its  scientific  aspects  and  in  connec- 
tion with  religious  observance,  see  a  paper  in  Good  Words, 
July,  1885,  by  the  Right  Hon.  Sir  Lyon  Playfair,  K.C.B.,  M.P., 
entitled  "Disposal  of  the  Dead."  In  relation  to  the  subject 
above  referred  to,  I  shall  make  two  brief  extracts:  "In  most 
of  our  churchj-ards  the  dead  are  harming  the  living  by  de- 
stroying the  soil,  fouling  the  air,  contaminating  water-springs, 
and  spreading  the  seeds  of  disease."  ...  "I  have  officially  in- 
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spected  many  churchyards  and  made  reports  on  their  state, 
which,  even  to  re-read,  mal<;e  me  shudder.")     But  tlie  later  dis- 
coveries of  science  point  more  strongly  to  other  dangers,  aris- 
ing still  more  directly  from  the  burial  of  the  dead.     Every  year 
records  new  facts  identifying  the  cause  of  certain  of  the  most 
familiar  types  of  contagious  disease  with  the  presence  of 
minute  organisms,  bacteria,  the  absorption  of  which  into  the 
blood,  or  even  in  some  cases  into  the  alimentary  canal,  suffices 
to  reproduce  the  dangerous  malady.     One  of  the  most  deadly 
scourges  to  our  race,  viz.,  tubercular  disease,  is  now  known  to 
be  thus  propagated.     Then,  besides  anthrax  or  splenic  fever, 
spores  from  which  are  notoriously  brought  to  the  surface  from 
buried  animals  below,  and  become  fatal  to  the  herds  feeding 
there,  it  is  now  almost  certain  that  malarious  diseases,  notably 
Roman  fever,  and  even  tetanus,  are  due  to  bacteria  which 
flourish  in  the  soil  itself.     The  poisons  of  scarlet  fever,  enteric 
fever  (typhoid),  small-pox,  diphtheria,  malignant  cholera,  are 
undoubtedly  transmissible  through  earth  from  the  buried  body 
\)y  more  than  one  mode.     And  thus  by  the  act  of  interment 
we  literally  sow  broadcast  through  the  land  innumerable  seeds 
of  pestilence ;  germs  which  long  retain  their  vitality,  many  of 
them  destined  at  some  future  time  to  fructify  in  premature 
death  or  ruined  health  for  thousands.     Especiallj^  is  this  the 
case  in  the  "  earth  to  earth  "  system  when  the  exposure  of  the 
body  to  the  soil  is  instant  and  complete.     The  most  dangerous 
elements  are  no  doubt  decomposed  and  rendered  less  virulent 
by  retention  in  close  coffins  for  a  few  3^ears,  before  contact 
with  the  surrounding  soil  takes  place.     But  the  adoption  of  a 
system  which  is  designed  to  hasten  dispersion  of  the  elements 
by  any  and  everj^  channel  open  in  the  soil  six  feet  below  the 
surface,  so  that  the  same  spot  may  be  similarly  used  after  a 
brief  term  of  years,  is  fraught  with  risk  to  the  living.     It  is 
vain  to  dream  of  wiping  out  the  reproach  to  our  civilization 
which  the  presence  and  power  of  these  diseases  in  our  midst 
assuredly  constitute  b}^  any  precaution  or  treatment,  while 
effective  machinery  for  their  reproduction  is  in  constant  daily 
action.     Probably  not  the  least  important  among  the  several 
modes  b}'  which  buried  infection  may  reappear  is  the  ceaseless 
activity  of  the  earth-worm,  bringing  to  the  surface — which  in- 
deed in  a  measure  it  slowly  creates — poisonous  matters  en- 
gendered in  animal  bodies,  although  covered  by  a  considerable 
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depth  of  permeable  soil.  The  proportion  of  deaths  due  to  the 
diseases  referred  to  is  exceedingly^  large.  And  let  it  never  be 
forgotten  that  thej"  form  no  necessary  part  of  any  heritage 
appertaining  to  the  human  family.  All  are  preventable,  all 
certainly  destined  to  disappear  at  some  future  day,  when  man 
has  thoroughly  made  up  his  mind  to  deal  with  them  seriously. 
Thus,  in  the  year  1884  the  total  number  of  deaths  from  all 
causes  in  England  and  Wales  was  530,828;  of  which  those  from 
zymotic  diseases  were  84,19G,  or  about  16  per  cent. 

In  the  year  1885  the  total  number  of  deaths  was  522,750;  of 
these  the  zymotic  diseases  were  68,972,  or  about  13.3  per  cent. 
In  the  year  1886  the  total  number  of  deaths  was  537,276;  of 
these  the  zymotic  diseases  were  73,747,  or  about  13.4  per  cent. 
During  the  three  years  these  diseases  were  below  the  average 
of  preceding  years.  ("  Registrar-General's  Reports  of  Births, 
Deaths,  and  Marriages  in  England  and  Wales,"  47th  and  4Sth, 
for  the  years  1884-1886.) 

And  one  of  the  first  steps,  an  absolutely  essential  step  for 
the  attainment  of  the  inestimable  result  I  have  proposed,  is 
the  cremation  of  each  body  the  life  of  which  has  been  destroj-ed 
by  one  of  these  contagious  maladies.  I  know  no  other  means 
\)\  which  it  can  be  insured. 

The  next  important  fact  for  our  consideration  is,  that  at 
present  no  adequate  means  are  employed  to  insure  the  dis- 
covery of  poison  as  a  cause  of  death  before  burial  takes  place. 
That  "  the  prevention  of  an  evil  is  better  than  its  cure  "  is  an 
old  adage,  full  of  truth  in  its  application  to  most  human  affairs. 
It  ought  to  be  accepted  as  a  prmciple  that,  for  the  purpose 
of  insuring  the  safety  of  the  public,  it  is  infinitely  preferable 
to  provide  a  system  adapted  to  detect  an  act  of  poisoning  be- 
fore burial,  rather  than  to  rely  upon  the  slender  chance  that 
may  arise  hereafter.  Once  the  victim  has  been  consigned  to 
the  grave,  small  hope  remains  that  discoverj^  will  take  place. 
It  is  often  stated  that  burial  insures  the  conservation  of  evi- 
dence that  poison  has  been  given,  but  without  large  qualifica- 
tion the  statement  is  very  far  from  true.  Very  soon  after 
burial  all  traces  of  most  poisons — certainly  those  which  are 
the  most  potent,  such  as  morphia,  aconite,  atropine,  strychnine, 
prussic  acid,  etc. — are  rapidly  decomposed ;  or  they  may  be- 
come associated  with  new  septic  poisons  developed  in  the  bod}^ 
itself  which  complicate  the  steps  of  subsequent  inquiry  and  in- 
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validate  unquestionable  evidence  which  was  present  for  some 
days  after  death,  and  might  have  been  obtained  while  the  bodj^ 
was  above  ground.  There  remain,  then,  only  the  metallic 
poisons  which  can  be  reckoned  on  as  open  to  detection  through 
exhumation,  practically  three  in  number,  arsenic,  antimony, 
and  mercur3^  These  will  often  continue  for  a  considerable 
time  in  a  condition  which  permits  them  to  be  obtained  by 
analysis  from  the  tissues  of  the  person  poisoned. 

Nevertheless,  exhumation  is  at  the  best  a  clumsy  attempt 
to  rectify  culpable  want  of  care  before  burial.  For  it  is  not 
too  much  to  say  that  the  chances  in  favor  of  discovering- 
poison  will  be  at  least  twenty  to  one  if  adequate  inquiry  be 
made  while  the  body  is  above  ground,  as  compared  with  the 
result  of  analysis  made  of  those  which  have  once  been  buried. 
Yet  what  is  our  position  in  relation  to  this  inquiry  ?  Does 
the  fact  just  liamed  practically  rule  our  action  in  this  matter  ? 
By  no  means.  Thousands  of  bodies  are  buried  every  year,  in 
this  country-,  even  without  medical  certificate  of  any  kind. 
(For  an  account  of  the  laxity  of  usage  in  certifying  death  in 
Scotland,  see  a  pamphlet  by  Dr.  Charles  Cameron,  LL.D., 
M.P.,  entitled  "The  Modern  Cremation  Movement."  Alex. 
Gardner,  Paislej^  and  London,  1888.  The  whole  work  is  an 
admirable  and  very  forcible  statement  of  the  case  in  favor  of 
cremation.)  Of  course  there  are  numerous  deaths  from  disease 
in  which  no  medical  advice  has  been  demanded,  because  the 
warning  symptoms  of  danger  have  been  absent  or  insufficient; 
and  for  this  very  reason  an  inquiry  should  be  made  by  some 
competent  olflcial.  And  there  are  perhaps  occasionally  some 
in  which  the  absence  of  the  medical  man  has  been  insured  in 
furtherance  of  a  sinister  design.  The  proportion  of  inquests 
to  deaths  is  by  no  means  inconsiderable,  but  it  is  certainly  less 
than  it  ought  to  be.  Of  the  522,750  deaths  of  1885,  no  less  than 
27,798,  or  5.3  per  cent.,  were  certified  after  inquest;  but  no  less 
than  18,146,  or  3.5  per  cent.,  were  buried  without  medical  cer- 
tificate or  any  inquiry  whatever.  And  in  the  year  1886  these 
uncertified  deaths  amounted  to  18,322!  while,  confessedly, 
many  more  were  ill-defined  by  certificate  and  unsatisfactorily 
accounted  for.  Few  persons  probably  are  aware  of  the  in- 
finitesimal relation  which  exhumation  for  legal  purposes  bears, 
by  comparison,  with  the  enormous  opportunities  offered  for 
the  commission  of  undiscoverable  crime,  due  to  our  imperfect 
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arrangements  for  inquiry  into  the  cause  of  death  in  all  oidi- 
nary  cases.  It  is  not  too  much  to  say  that,  in  a  very  large 
proportion  of  these,  the  registration  is  merely  an  empty  form. 
*'  To  strain  at  a  gnat  and  swallow  a  camel,"  as  a  metaphor, 
inadequately  represents  the  inconsistent  conduct  of  those  who 
continue  to  disregard  the  facilities  carelessly  permitted  for 
criminal  poisoning,  to  magnify  the  slender  detective  resources 
afforded  \)Y  exhumation.  Dr.  Danford  Thomas,  the  well-known 
Coroner  for  Central  Middlesex,  informs  me  that  during  the 
last  seven  years  he  has  held  about  10,000  inquests  in  that  dis- 
trict, and  only  three  exhumations  have  been  ordered  during 
the  same  period. 

But  at  my  suggestion,  Mr.  Danford  Thomas  has  been  good 
enough  to  organize  a  systematic  inquiry  extending  throughout 
England  and  AVales,  designed  to  obtain  the  results  of  exhuma- 
tion for  the  last  twenty  years  or  thereabouts.  There  are  33-4 
coroners  in  England  and  Wales,  of  whom  317,  embracing  all 
the  important  districts,  have  responded  to  a  series  of  questions 
sent  out  to  each  for  the  purpose.  Of  this  number,  62  had  been 
directed  to  perform  exhumation,  and  the  total  number  of  ex- 
humations was  10;2.  From  these  data  it  may  be  estimated 
that  the  mean  number  of  exhumations  made  in  a  year 
throughout  England  and  Wales  is  only  five,  and  less  than  one 
jxarlj' for  poison!  The  number  of  inquests  during  1886  was 
30,548 — showing,  as  an  average,  one  exhumation  to  every 
6,100  inquests. 

EXHUMATIOXS   MADE   FOR   MEDICO-LEGAIi  PURPOSES  VS.    ENGLAND 

AND  Wales  during  the  last  Twenty  Years. 

Analysis  of  Verdicts  in  102  Cases  of  Exhumation. 

^^u^sS'    ^S^Sf      Murder.      Manslaughter.     ,Open^. 

57  20  13  4  8 

Whether  cremation  be  adopted,  or  the  practice  of  burial 
alone  be  continued,  in  either  case  it  is  equally  desirable  to 
make  a  far  more  searching  inquiry  than  we  do  at  present  in  all 
cases  of  death.  And  this  inquiry  should  be  conducted  by  a 
qualified  officer  appointed  for  the  purpose.  I  called  special 
attention  to  this  fact  in  my  paper  fourteen  years  ago,  show- 
ing that  the  practice  in  this  country  was  then,  as  it  still  is, 
greatly  behind  that  of  Franco,  Germany,  and  other  European 
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nations.  In  every  case  of  death,  Avithout  exception,  in  those 
countries,  the  uncovered  dead  body  is  examined  by  a  medical 
officer  set  apart  for  tliat  duty,  distinguished  as  the  medecin 
verijicateur.  In  Paris,  for  example,  as  soon  as  a  death  is 
reported,  the  civil  officer  communicates  with  the  medical  officer 
of  tlie  quartier  in  which  the  deceased  resided,  and  awaits  the 
report  to  decide  (in  concert  with  the  deceased's  friends)  at 
what  hour  burial  should  take  place.  The  medical  officer 
attends  at  the  residence  indicated,  and  makes  a  written  report, 
detailing  all  the  ascertainable  facts  relative  to  the  death  which 
he  has  obtained  by  inquiry,  besides  those  which  result  from 
the  examination  of  the  body,  in  accordance  with  a  schedule 
supplied.  This  officer,  having  of  course  had  no  professional 
relation  with  the  deceased,  records  the  name  and  address  of 
the  doctor  who  has  attended,  as  well  as  those  of  the  chemist 
who  supplied  the  medicines,  together  with  the  names  of  nurses 
if  any  were  employed.  He  describes  the  hygienic  condition  of 
the  house,  states  what  surviving  relatives  lived  there,  etc. 
No  burial  can  take  place  under  any  pretext  whatever  until 
this  inquiry  has  been  made,  all  the  facts  recorded,  and  per- 
mission has  been  granted.  In  short,  it  is  the  object  of  the 
examination  to  leave  no  means  untried  of  detecting  the  cause 
of  death  before  the  body  disappears  from  view. 

I  may  add  that  the  same  system  is  adopted  throughout 
the  departments  of  France.  In  Vienna  a  similar  document 
is  always  prepared,  and  perhaps  with  still  greater  care  and 
minuteness.  The  same  may  be  said  of  Munich,  Frankfort, 
Geneva,  and  other  Continental  cities. 

It  is  needless  to  say  how  greatly  superior  this  sj^stem  is 
to  our  own ;  and  it  is  impossible  not  to  add  that  all  who  are 
really  earnest  in  a  desire  to  detect  the  secret  poisoner  are 
bound  to  advocate  the  establishment  of  that  or  some  similar 
method  of  supervision  here.  Otherwise  it  is  scarcely  fair,  and 
it  is  certainly  inconsistent,  to  defend  the  practice  of  earth 
burial,  with  its  manifold  dangers  to  the  living,  for  the  sole 
purpose  of  insuring  the  right  of  occasionally  exhuming  a  body, 
in  order  to  repair  the  lack  of  adequate  observation  at  a  more 
fitting  time. 

The  next  step  in  the  argument  will  take  its  starting-point 
from  the  undeniable  fact  that  a  large  majority  of  deaths  tak- 
ing place  in  our  community  are  obviously  and  unquestionably 


Modern    Cremation.  1 29 

natural.  It  is  very  desirable  to  ascertain  as  nearlj^  as  possible 
what  is  the  proportion  of  these,  or,  inversely,  what  is  the  per- 
centage of  those  about  which  some  doubt  as  to  the  cause  may 
be  entertained.  I  have  carefully  studied  this  question,  and  it  is 
important  to  consider  it  before  we  come  to  close  quarters  with 
the  objection  stated  at  the  outset.  I  suppose  no  one  will 
imagine  that  there  is  the  slightest  ground  for  doubt  about  the 
nature  of  the  fatal  attack,  in  other  words  the  cause  of  death, 
in,  say,  nine-tenths  of  the  cases  which  occur.  In  fact,  the 
proportion  of  obviously  natural  cauges  is  verj^  much  larger 
than  that.  Old  age  and  natural  decay;  all  zymotic  or  con- 
tagious diseases,  most  of  which  have  been  enumerated;  the 
acute  and  chronic  diseases  of  the  lung  and  other  local  organs, 
cancer,  diabetes,  rheumatic  affections,  childbirth,  besides  the 
5  per  cent  of  unknown  cases  determined  by  the  coroner,  leave 
a  narrow  margin  for  doubtful  examples.  In  acute  dysentery 
and  diarrhoea,  and  in  some  atfections  of  the  brain,  circumspec- 
tion is  necessary  in  relation  to  the  possibility  of  poisoning; 
and  in  infantile  disorders,  especially  among  the  illegitimate, 
observation  should  be  alert.  Regarding  all  sources  of  uncer- 
tainty I  think  1  per  cent  a  full  estimate.  In  other  woo-ds, 
the  present  S3^stem,  demanding  as  it  does  exercise  of  the 
coroner's  function  in  5.3  per  cent  of  deaths,  this  might  be 
found  necessarj'  in  another  1  per  cent  after  the  inquiry  of  the 
medecin  verijicateur.  This  is  a  considerable  addition,  be- 
cause it  must  be  recollected  that  the  coroner's  quest  is  chiefly 
needed  to  investigate  mechanical  accidents  causing  death,  and 
personal  violence,  of  which  evidence  is  easily  available.  It  is 
not  altogether  a  secret  that  some  medical  men  of  large  experi- 
ence hold  the  opinion  that  the  administration  of  poison  caus- 
ing death  is  not  so  uncommon  as  the  infrequent  discoverj'^  of 
the  act  might  be  held  to  indicate.  Conviction  in  a  court  of 
justice  following  the  crime  is  very  rare.  The  present  s^'stem 
of  burial  after  certificate — and  not  a  few,  as  Ave  have  seen, 
have  no  certificate — throws  very  little  light  on  the  class  of 
doubtful  cases.  And  yet  we  have  been  gravely  forbidden  to 
practice  cremation,  which  would  deprive  thousands  of  bodies 
now  buried  of  those  elements  which  are  dangerous  to  the  liv- 
ing, lest  perchance  in  a  solitary  case  of  criminal  poisoning, 
which  we  have  neglected  through  carelessness  or  iudifTerence 
to  investigate  at  a  fitting  time,  the  chance  should  be  lost,  if 
VI— 9 
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some  years  afterward  suspicions  arise,  of  acquiring-  the  often 
questionable  evidence  which  exhumation  might  afford ! 

Well,  unreasonable  as  such  a  course  of  action  must  appear, 
when  seriously  considered,  I  will  grant  its  advocates,  if  there 
still  be  any,  for  argument's  sake,  that  it  is  not  wholly  unjus- 
tifiable, and  nevertheless  I  shall  assert  the  safety  and  the 
superiority  of  cremation. 

The  advocates  of  cremation,  as  I  learned  with  some  disap- 
pointment fifteen  years  ago,  and  many  a  time  since,  have  been 
widely  misunderstood  in  respect  of  their  aims,  and  no  amount 
of  restatement  appears  to  correct  an  impression  made  on  the 
public  at  the  outset,  to  the  efl'ect  that  we  proposed,  or  at  all 
events  have  desired,  to  make  cremation  compulsory.  Let  it 
be  understood,  then,  once  for  all,  that  we  have  never  suggested 
that  any  man  should  be  submitted  to  the  process  against  his 
own  will  or  that  of  his  nearest  friends.  As  to  enforcing  it  in 
all  cases  by  legal  enactment,  as  has  been  imagined  by  some, 
I  doubt  whether  the  most  uneasy  sleepers  among  us  have  ever 
dreamed  of  such  a  scheme  of  legislative  tyranny.  So  far,  in- 
deed, have  we  been  from  holding'  such  views,  that  I  believe  it 
has  never  been  proposed  to  make  the  system  under  any  cir- 
cumstances universally  applicable. 

All  we  have  ever  asked  is  that  cremation  should  be  optional ; 
that  it  should  be  recognized  as  legal  (it  is  not  illegal);  that 
leave  to  perform  it  should  be  granted  only  under  certain  con- 
ditions; and  that  adequate  precautions  should  be  taken  against 
its  abuse,  so  that  the  destruction  of  evidence  against  criminal 
poisoning  should  be  rendered  almost  if  not  quite  impossible, 
through  the  exercise  of  ordinary'-  care. 

I  earnestly  ask  the  great  public  to  consider  the  significant 
fact  that  it  is  we,  the  advocates  of  cremation,  who  have  sought 
to  perform  it  under  the  above-mentioned  specific  conditions; 
that  we  have  brought  bills  into  the  Parliaments  of  this  country 
and  of  New  South  Wales  to  obtain  these  objects  (House  of 
Commons,  April,  1884;  Legislative  Assembly  of  Sydney, 
August,  1886) ;  and  that  our  critics  and  opponents  have  done 
nothing  to  diminish  or  prevent  the  dangers  they  allege  to 
attend  on  cremation,  and  which  do  largely  appertain  to  burial, 
while  they  have  actually  voted  in  majorities  to  prevent  us 
from  doing  so.  Had  the  practice  of  cremation  in  our  own 
country  not  been  conducted  thus  far  by  cautious  hands,  the 


Modern    Cra/iation.  ^  131 

abuse  in  question  niiglit  have  arisen.  But  that  they  have  not 
occurred  is  due  to  us,  not  to  our  opponents. 

The  proposals  here  conceived  to  be  necessary  to  insure  the 
safety  of  the  pubhc,  regarding-  equally  dangers  innumerable 
arising  from  the  buried  dead  and  the  occasional  risk  of  de- 
stroying evidence  ag'ainst  crime  by  cremation,  are  as  follows : 

First.  I  desire  to  act  on  the  principle  that  we  shall  reject 
all  doubtful  cases  as  unsuited  for  cremation.  It  will  soon  be 
seen  that  the  limit  of  this  class  may  be  provided  for  without 
difficulty  by  way  of  exclusion,  and  that  it  will  be  ascertained 
by  proper  management  to  be  exceedingly  small. 

Secondly.  My  first  definite  proposal  will  be  as  follows; 
a.nd  here  for  the  present  the  appeal  is  made  not  for  legal  pro- 
A'ision,  but  to  the  common  sense  of  my  fellow-citizens,  who  can- 
not be  less  desirous  than  myself  to  guard  the  health  of  their 
families  from  disease  and  death,  seeing  that  this  is  our  com- 
mon interest 

Consent  to  cremate  the  body  of  every  member  of  the  family 
who  has  died  of  small-pox,  scarlet  fever,  or  diphtheria,  to  begin 
with.  General  acquiescence  in  this  reasonable  proposal  alone 
would  tax  somewhat  severely  for  some  years  the  resources  of 
cremation.  Yet  here  is  a  large  and  most  important  gxoup  of 
cases  which,  in  common  justice  to  the  living,  ought  to  be  de- 
stro^^ed  with  as  much  rapidity  as  possible,  and  about  which  no 
manner  of  doubt  as  to  the  cause  of  death  can  possibly  be  en- 
tertained. Honest,  thoughtful  consideration  as  to  the  mode 
of  treating  that  which  remains  in  most  instances  after  the 
destructive  action  of  such  diseases  on  the  body  must  diminish 
the  desire  to  preserve  it,  and  reconcile  survivors  to  its  purifi- 
cation and  reduction  to  harmless  ashes,  when  these  are  fol- 
lowed to  the  last  resting-place.  Concerning  which  more  here- 
after. 

But  I  interpolate  a  suggestion  here;  and  it  is  one  which 
must  ere  long  be  considered  with  a  view  to  legislative  enact- 
ment. It  ought  to  be  made  imperative  that  in  exQYj  one  of 
these  cases,  when  not  cremated,  the  coffin  should  be  filled, 
after  the  bod}^  is  placed  therein,  with  quicklime,  not  longer 
than  twenty-four  hours  after  death.  Less  perfect  than  crema- 
tion, this  process  at  least  ought  to  be  enjoined  under  penalty. 
It  will  rank  as  a  national  folly,  if  not  a  crime,  to  omit  this  or 
an  equivalent  safeguard  after  due  warning"  given  of  the  im- 
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portance  of  protecting  the  living-;  since  there  can  be  no  diffi- 
cult}' in  resorting  to  this  mode  of  largely  diminishing,  although 
not  of  extinguishing,  the  risk  from  infection. 

Thirdly.  In  all  other  cases,  such  as  those  of  old  age,  con- 
sumption, and  various  other  modes  of  death,  which  have  grad- 
ually arrived  at  their  termination  under  medical  supervision 
without  manifesting  a  symptom  to  denote  the  action  of  anj- 
violent  agent,  an  application  to  be  cremated  should  be  granted 
on  tho  conditions  prescribed  by  the  Cremation  Society  of  Eng- 
land (already  detailed).  When  a  responsible  officer,  mediciii 
verificateur,  is  appointed,  the  decision  will  of  course  form  part 
of  his  ordinary  business.  As  before  intimated,  I  have  charged 
mj'self  with  the  duty,  on  behalf  of  the  English  society  as  its 
president,  of  carefully  examining  the  certificates  sent  in  and 
other  sources  of  information,  and  no  cremation  has  taken  place 
until  I  have  been  satisfied  with  the  evidence  adduced. 

Fourthly.  In  every  case  in  which  evidence  is  wanting,  one 
of  two  courses  are  open  to  the  applicant.  If  there  really  is  any 
doubt  as  to  the  cause  of  death,  it  is  a  case  in  which,  according 
to  the  present  state  of  our  law,  the  coroner  ought  to  interfere. 
If  he  thinks  that  it  is  not  necessary  to  do  so,  the  responsible 
officer  may  saj^  as  I  should  feel  called  on  to  saj^  now,  if  cir- 
cumstances suggested  the  want  of  more  distinct  evidence, 
"  I  advise  an  autopsy  to  be  made,  and  will  send  a  proper  per- 
son to  conduct  one."  In  that  case  the  doubt  will  almost  cer- 
tainly be  solved;  but  if  not,  the  stomach  and  a  portion  of 
some  internal  organ  would  be  transferred  to  a  small  case, 
sealed  and  preserved.  And  doubt  after  autopsy  could  be  en- 
tertained only  in  an  extremely  small  proportion  of  cases.  If 
the  friends  object  to  the  proposal,  let  the  body  be  buried  by 
all  means;  we  have  avoided  the  doubtful  case. 

Moreover,  we  have  done  so  without  raising*  an  imputation. 
If  any  arise,  it  is  solely  due  to  the  action  of  those  who  have 
declined  a  private  autopsy  requested  by  the  officer  responsible 
for  cremation,  who  merely  desired  to  avoid  the  faintest  chance 
of  applying  the  process  to  a  bod}^  when  the  cause  of  death  is 
not  quite  apparent.  It  is  difficult  to  imagine  an  objection  to 
such  a  proceeding;  but  if  there  is,  as  I  said  before,  the  ceme- 
tery is  always  open. 

What  has  become  of  the  medico-legal  difficulty  ?  I  con- 
tend that  it  has  absolutely  vanished.     And  I  add  that,  if  my 
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sug-g-estions  are  adopted,  secret  poisoning-,  which  it  must  be 
confessed,  owing-  to  our  carelessness  in  the  matter  of  the  cer- 
tificate, is  much  more  easily  practicable  in  this  country  than 
in  France  or  Germany,  would,  thanks  to  the  supporters  of  cre- 
mation,  be  more  readily  detected,  and  therefore  would  be  more 
unlikely  to  occur,  than  in  an}-  other  country  in  the  world. 

Three  results  of  another  kind  must  be  named,  which  natu- 
rally follow  the  adoption  of  cremation. 

First.  Thousands  of  acres,  yearly  increasing-  in  number, 
mig-ht  be  restored  to  better  uses  than  that  of  storing-  decayed 
bodies.  (The  number  of  acres  at  present  thus  occupied  for  the 
metropolis  is  upward  of  two  thousand;  and  the  value  of  this 
unproductive  land  is  considerably  more  than  a  quarter  of  a 
million  sterling-.)  Action  to  this  end  will  be  inevitable  some 
day,  and  is  simply  a  question  of  time  and  population.  The 
late  Bishop  of  Manchester  drew  attention  to  this  obvious  fact 
some  years  ago.  Having-  in  the  course  of  duty  to  consecrate 
a  cemetery,  the  Bishop  observed,  "  Here  is  another  hundred 
acres  of  land  withdrawn  from  the  food -producing-  area  of  this 
country  forever."  He  went  on  to  state  that  "  cemeteries  are 
becoming-  not  only  a  difticult^',  an  expense,  and  an  incon- 
venience, but  an  actual  danger;''  finally  adding-,  "I  hold  that 
the  earth  was  made,  not  for  the  dead,  but  for  the  living-.  No 
intellig-ent  faith  can  suppose  that  any  Christian  doctrine  is 
affected  by  the  manner  in  which,  or  the  time  in  which,  this 
mortal  bod}'  of  ours  crumbles  into  dust  and  sees  corruption." 
If  the  directors  of  these  institutions  are  wise  in  time,  they  will, 
after  the  passing-  of  an  act,  petition  for  leave  to  erect  crema- 
tories, utilizing-  the  chapels  as  before,  and  reserving-  small 
spaces  for  the  conservation  or  burial  of  ashes.  Nine-tenths  of 
the  area  will  be  available,  with  due  care,  for  ornamental  g-ar- 
dens  for  the  use  of  towns  where  such  exist;  or,  after  the  lapse 
of  suitable  periods  of  time,  for  other  purposes. 

Secondly.  The  reduction  of  wholly  unnecessary  expenditure 
upon  funeral  rites  is  accomplished  by  cremation.  The  cost  of 
funerals  during-  the  year  1884  in  England  and  Wales  was  care- 
fully calculated  by  an  expert  at  nearly  five  millions  sterling. 
One-third  of  this  sum  would  amph"  suffice  for  cremation,  in- 
cluding- the  use  of  appointments  for  transit,  etc.,  in  the  most 
decorous  manner.  Modern  cremation  does  not  sug-g-est  or 
harmonize  with  display.     Small  as  the  cost  is  at  present,  it 
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will  be  larg-ely  diminished  when  the  demand  has  considei^ahly 
increased.  A  tariff  of  expenditure,  regulated  according-  to  the 
varying  requirements  of  applicants,  has  been  recently  drawn 
up,  and  may  be  obtained  at  the  office  of  the  society. 

Tliirdly.  Cremation  has  created  an  opportunity  for  restor- 
ing the  purified  remains  of  the  Christian  worshipper  to  the 
consecrated  precincts  of  his  church,  whence  the  "  corruptible 
body"  has  been  forever  banished  bj^  urgent  sanitary  necessity. 

In  ancient  crypt,  or  in  cloisters  newly  erected  for  the  pur- 
pose on  the  long-disused  burying-ground,  the  ashes  might  be 
deposited,  each  in  its  cell,  in  countless  numbers  after  religious 
service  performed.  Being  absolutely  harmless,  every  intra- 
mural burying-ground  and  every  vault  or  tomb  within  our 
churches,  long  closed  to  burials  on  account  of  their  dangerous 
influence,  may  now  be  safely  and  appropriately  utilized  as  de- 
positories of  the  ashes,  when  the  last  solemnities  have  taken 
place.  It  is  high  time  to  bring  this  important  fact  under  the 
notice  of  the  Secretary  of  State;  for  there  is  now  no  pretext 
whatever  for  refusing  to  localities  long  ago  consecrated  for 
the  express  purpose  of  receiving  human  remains,  and  recently 
closed  on  urgent  sanitary  grounds  alone,  the  restitution  of 
their  ancient  service,  provided  that  all  future  deposits  are 
absolutel}^  deprived  of  any  and  every  insanitary  taint  by  com- 
plete incineration. 

On  the  other  hand,  when  no  desire  is  manifested  to  preserve 
the  relics  of  the  departed,  and  no  urn  or  casket  is  sought  to 
contain  them^  they  may  be  safely  spread  abroad  on  the  soil, 
and  thus  be  submitted  without  delaj^  to  the  process  of  forming 
those  new  combinations  which  must  inevitably  sooner  or  later 
take  place. 

Cremation,  indeed,  lends  literal  truth  and  reality  to  the 
grand  and  solemn  words,  "Ashes  to  ashes,  dust  to  dust;"  and 
that  impressive  service,  with  slight  change,  will  be  read  with 
a  fulness  of  meaning  never  conveyed  before.  The  last  rite 
has  purified  the  body;  its  elements  of  phj^sical  evil  have  been 
annihilated  by  fire.  Already  its  dispersed  constituents,  having 
escaped  the  long  imprisonment  of  the  tomb,  pursue  their 
eternal  circuit,  in  harmony  with  nature's  uniform  and  perfect 
course. 

It  will  soon  be  desirable  to  ask  the  Government  of  the  day. 
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or  Parliament  itself,  again  to  consider  the  question  of  legislat- 
ing- in  order  to  secure  better  evidence  as  to  the  cause  of  death 
in  all  cases  than  is  attainable  \)y  the  present  sj'stem.  At  the 
same  time  the  conditions  on  which  cremation  should  be  per- 
formed should  be  considered  and  determined. 

I  venture  to  otter  the  following  suggestions  by  way  of  in- 
dicating the  chief  provisions  to  be  settled  by  any  bill  intro- 
duced into  Parliament  10  regulate  the  registration  of  death 
and  the  disposal  of  the  dead: 

1.  No  body  to  be  buried,  burned,  or  otherwise  disposed  of 
without  a  medical  certificate  of  death  signed,  after  personal 
knowledge  and  observation,  or  information  obtained  from  in- 
vestigation made  b^'  a  qualified  medical  man. 

2.  A  qualified  medical  man  should  be  appointed  as  official 
certifier  in  every  parish,  or  for  a  group  of  neighboring  parishes, 
whose  dutj'  it  will  be  to  examine  into  all  cases  of  death  and 
report  the  cause  in  writing,  together  with  such  other  details 
as  may  be  deemed  necessary. 

3.  If  the  circumstances  of  death  obviously  demand  a 
coroner's  inquest,  the  case  goes  into  his  court  and  the  cause 
is  determined  with  or  without  autopsy.  If  there  appears  to 
be  no  ground  for  holding  an  inquest,  and  autopsy  he  necessarj^ 
to  the  furnishing  of  a  certificate,  the  appointed  officer  will 
make  it  and  state  the  result  in  his  report. 

4.  No  person  or  companj^  should  be  henceforth  permitted 
to  construct  or  use  an  apparatus  for  burning  human  bodies 
without  obtaining  a  license  from  the  Home  Secretary  or  other 
authority  as  determined. 

5.  No  crematory  should  be  so  emplo^'ed  unless  the  site,  con- 
struction, and  system  of  management  have  been  approved 
after  survey  by  an  officer  appointed  by  Government  for  the 
purpose.  But  the  license  to  construct  or  use  a  crematory 
should  not  be  withheld  if  guarantees  are  given  that  the  condi- 
tions requn^ed  are  or  shall  be  complied  with.  All  such  crema- 
tories to  be  subject  at  all  times  to  inspection  by  an  officer  ap- 
j)ointed  b,y  the  Government. 

6.  The  burning  of  a  human  body,  otherwise  than  in  an 
officially  recognized  crematory,  shall  be  illegal,  and  punishable 
by  penalty. 

7.  No  human  body  shall  be  burned  unless  the  official  ex- 
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aminer  who  signs  the  certificate  of  death  shall,  in  consequence 
of  application  made,  add  the  words  "  Cremation  permitted." 
And  this  he  is  bound  to  do  if,  after  inquest  or  autopsy,  and 
also  in  any  other  circumstances  admitting-  in  his  mind  no 
doubt  as  to  the  cause  of  death,  this  is  returned  by  him  as 
natural. 
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CHAPTER    I. 

In  the  folloAA'ing-  pages  is  collected,  Avith  a  few  alterations 
and  additions,  a  series  of  papers  that  appeared  in  the  "Medi- 
cal Chronicle."  My  main  object  in  writing-  these  papers  was 
to  record  several  interesting-  and  instructive  cases  of  aphasia 
which  had  come  under  my  own  observation,  but  inasmuch  as 
in  none  of  mj'  cases  did  the  symptoms  observed  come  to  the 
test  of  a  post-mortem  examination,  I  could  not  enter  profitabh', 
either  on  an  anah'sis  of  the  clinical  phenomena,  or  on  an  in- 
terpretation of  them  in  terms  of  structure,  without  availing- 
myself  largely  of  the  laboi'S  of  others.  Althoug-h  previous 
observations  on  aphasia  Avill  be  found  described  here  with 
tolerable  fulness,  yet,  at  the  same  time,  the  work  does  not 
pretend  to  be  an  exhaustive  monograph,  nor  is  the  subject 
treated  in  a  strictly  systematic  manner.  In  dealing  with  the 
opinions  of  others,  I  have  endeavored  to  separate  what  I  con- 
ceive to  be  the  true  portions  of  discordant  theories  from  the 
errors  with  which  they  are  intermingled,  and  have  then  striven 
to  combine  the  true  into  one  harmonious  doctrine.  That  I  have 
succeeded  in  separating-  the  true  from  all  admixture  of  error 
and  in  producing-  an  unimpeachable  theory  of  aphasia,  I  Avill 
not  for  a  moment  maintain;  but  it  would  be  mere  false  mod- 
esty- were  I  to  disclaim  all  credit  for  the  doctrine  set  forth  in 
this  work,  or  to  deny  that  I  believe  it  to  be  more  harmonious 
in  all  its  parts  than  any  which  has  hitherto  appeared.  The 
authors  whose  works  I  have  laid  under  contribution  are  re- 
ferred to  in  the  body  of  the  work,  but  I  cannot  pass  over 
without  special  mention  the  names  of  Broca,  Trousseau,  and 
Charcot  in  France;  Kussmaul  and  Wernicke  in  Germany; 
Hughlings-Jackson,  Gairdner,  Bastian,  Broadbent,  and  Ferrier 


140  Aphasia. 

in  this  country.  These  are  the  great  masters  of  the  subject, 
and  any  one  who  undertakes  to  write  upon  it  ouglit  to  mal^e 
a  close  study  of  their  worlds. 

It  will  he  observed  that  the  closing  part  of  this  volume  de- 
scends almost  to  the  level  of  a  polemic  against  Dr.  Broadbent's 
views.  The  distinguished  author  will,  I  hope,  believe  me  when 
I  say  that  this  arises,  not  because  I  attach  little,  but  because 
I  attach  much,  importance  to  his  opinions.  Some  portions  of 
Dr.  Broadbent's  w^ork  on  Aphasia  must  be  simply  accepted 
and  not  criticised,  but  other  portions  are  open  to  question.  He 
belongs  to  a  school  of  psychologists  which  manifests  a  tendency 
to  break  up  the  human  mind  into  numerous  faculties,  with 
their  corresponding  cortical  centres,  and  it  is  as  the  highest 
exponent  of  this  school  that  his  views  are  here  singled  out  for 
adverse  comment. 

Aphasia  («  priv.,  and  ipaai^i  speech)  means  literall^^  loss  of 
the  faculty  of  intelligent  speech,  or  speechlessness.  Before 
defining  more  accurately  the  sense  in  which  the  term  is  to  be 
used  in  the  following  pages,  it  is  desirable  to  make  a  few  gen- 
eral remarks  on  language,  and  on  the  nervous  mechanisms 
which  the  full  use  of  language  presupposes.  Language,  taken 
in  its  widest  sense,  consists  of  the  various  means  by  which 
animals  indicate  and  appreciate  the  mental  states  of  one  an- 
other. Mental  states  are  divided  by  psychologsits  into  feel- 
ings, cognitions,  and  volitions.  Language  is  frequently  ex- 
pressive of  volitions,  but  inasmuch  as  volitions  are  determined 
by  motives,  or  in  other  words  by  the  feelings  and  cognitions, 
language  of  the  volitions  merges  itself  into  that  of  the  other 
tw^o  mental  states.  Language  may,  therefore,  be  divided  into 
that  of  the  feelings,  or  emotional  language,  and  that  of  the 
cognitions,  or  intellectual  language,  and  it  is  to  the  latter  alone 
that  the  term  speech  is  truly  applicable.  The  language  of  the 
emotions  is,  as  Mr.  Darwin  has  shown,  fairly  well  developed 
in  animals  so  low  down  in  the  scale  of  being  as  insects,  and  it 
is  highly  developed  in  the  higher  vertebrata.  Intellectual  lan- 
guage, however,  is  almost  exclusively  limited  to  man.  Faint 
indications  of  this  form  of  la-nguage  may  undoubtedly^  be  ob- 
served in  the  lower  animals,  but  in  them  it  appears  only  in  a 
rudimentary  form,  and  seldom,  if  ever,  completely  differentiated 
from  emotional  language.  A  rook,  for  instance,  perched  on  a 
high  tree,  utters  in  quick  succession,  "  Caw,  caw,  caw,"  and  im- 
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mediately'  the  neighboring  community  of  rooks  take  to  flight. 
It  is  difficult  to  deny  an  intellectual  quality  to  this  act,  inas- 
much as  the  given  signal  had  indicated  the  approach  of  dan- 
ger to  the  communit}^  of  rooks,  and  the  community'  had 
adopted  the  best  means,  namel^^  flight,  for  avoiding  the  ap- 
proaching' danger.  Scanned  more  closely,  however,  it  will  be 
seen  that  the  sig'nal  cry  of  the  rook  belongs  chiefly  to  emotional, 
and  only  in  a  very  slight  degree  to  intellectual,  language.  The 
cry  had  indicated  to  the  communit^^  that  the  rook  giving  the 
signal  was  the  subject  of  the  emotion  of  fear;  the  same  emotion 
was  communicated  to  the  community  at  large,  and  all  the 
rooks  immediateh^  took  to  their  inherited  mode  of  escape  from 
enemies.  The  actions  of  the  rooks  were,  therefore,  determined 
almost  exclusively  by  emotion,  and  only  in  a  very  subordinate 
degree  by  the  intellect,  or,  as  Professor  Huxley  aptly  expresses 
it,  by  a  train  of  feeling,  and  not  hy  a  train  of  thought.  It  is 
in  man  alone,  therefore,  that  the  language  of  the  intellect  be- 
comes more  or  less  completely  differentiated  from  the  language 
of  the  emotions,  and  even  in  him  the  division  between  them  is 
\)y  no  means  always  clear  and  trenchant.  When,  for  instance, 
a  public  speaker  delivers  an  oration,  only  a  small  part  of  what 
he  utters  can  be  regarded  as  speech.  The  variations  of  tone, 
the  melodious  voice,  the  graces  of  attitude  and  gesture,  the 
charm  of  elegant  and  rhythmical  language,  and  the  thousand 
other  ways  by  which  a  great  orator  knows  how  to  sway  and 
influence  his  audience,  belong  to  emotional  and  not  to  intel- 
lectual language.  And  similarly  with  regard  to  written  lan- 
guage. The  separate  propositions  on  a  printed  page  belong 
to  intellectual  language,  but  such  methods  as  accent,  italics, 
and  notes  of  exclamation,  by  which  inflection,  and  emphasis, 
and  wondel"  are  expressed,  as  well  as  the  rhythm  of  metrical 
compositions,  and  the  diction  and  imagery  of  poetry,  all  be- 
long to  emotional  language.  The  distinction,  however,  between 
emotional  and  intellectual  language  is  a  radical  one,  and  it 
will  be  hereafter  seen  that  the  former  faculty,  which  is  much 
the  more  deeply  organized  of  the  two,  may  be  almost  entirely 
unaffected  while  the  latter  is  almost  quite  lost  by  disease. 

Let  us  now  look  more  narrowly  at  the  structure  of  intel- 
lectual language.  This  kind  of  language  gives  expression  to 
a  thought  or  cognition,  and  a  thought  when  expressed  has  the 
value  even  when  it  does  not  assume  the  form  of  a  proposition. 
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If  I  utter  the  word  "book,"  it  may  or  may  not  convey  any 
meaning-  to  the  hstener.  But  if  any  thought  is  conveyed  by 
the  word  the  hstener  must  understand  my  intention  to  be  to 
express  that  the  object  I  am  pointing-  at,  holding-  in  nxy  hand, 
or  thinl^ing  about,  belongs  to  the  class  of  things  known  to  him 
and  to  me  by  the  name  of  a  book,  and  the  word  has  to  both  of 
us  the  value  of  a  distinct  proposition.  A  proposition,  therefore, 
is  the  unit  of  intellectual  language.  Languag-e  is  the  instru- 
ment of  the  social  state,  and  in  order  that  it  may  be  a  means 
of  intercommunication  between  animals  it  must  possess  to 
each  a  subjective  and  an  objective  value,  or  in  other  words  it 
must  fulfil  an  impressive  and  an  expressive  function.  The 
signal  cry  of  the  rook,  already  used  as  an  illustration,  indicates 
that  the  rook  which  utters  it  is  in  a  certain  mental  condition, 
but  this  indication  would  be  of  no  value  to  the  community  un- 
less a  similar  mental  condition  were  excited  in  all  the  rooks 
that  listened  to  the  cry.  In  order  that  the  active  rook  may 
be  able  to  communicate  his  own  emotion  or  thoug-ht  to  the 
other  rooks  he  must  be  possessed  of  outgoing-  or  centrifugal 
mechanisms,  by  means  of  which  he  is  able  to  give  a  certain 
signal;  and  in  order  that  the  sig-nal  may  fulfil  the  function.of 
a  language  the  passive  rooks  must  be  possessed  of  ing-oing-  or 
centripetal  mechanisms,  b3'^  means  of  which  they  are  able  to 
appreciate  the  meaning  of  the  signal.  And  each  rook,  in  order 
to  be  an  effective  member  of  the  community,  must  be  possessed 
of  both  the  outgoing  and  ingoing-  mechanisms,  so  that  he  may, 
as  occasion  requires,  be  able  on  the  one  hand  to  give  warning- 
of  approaching  dang-er  to  the  other  rooks,  and  on  the  other  to 
appreciate  the  meaning-  of  the  warning-  cry  when  hearing  it 
from  another  rook.  Noav,  as  the  outg-oing-  or  expressive  func- 
tion alwaj^s  results  in  a  muscular  action  of  some  kind,  it  may  be 
briefly  named  the  motor  function  of  lang-uage;  and  as  the  in- 
g-oing- or  impressive  function  presupposes  the  activity  of  the 
ear,  ej'e,  or  one  of  the  other  senses,  it  may  be  named  the  sen- 
sory function  of  language.  The  first  step  of  our  analysis, 
therefore,  shows  us  that  languag-e  consists  of  motor  and  sensory 
functions,  and  that  these  are  regulated  by  corresponding- 
motor  and  sensory  nervous  mechanisms.  If  the  motor  func- 
tion of  language,  or  rather  of  speech,  with  which  Ave  are  now 
particularly  concerned,  be  further  analyzed,  it  will  be  found 
to  consist  of  certain  articulate  sounds  and  vocalizations  con- 
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stituting  articulate  or  spoken  speech,  certain  movements  of 
the  hand  resulting  in  written  speech,  and  particular  move- 
ments of  the  limbs  and  body  constituting  pantomimic  speech. 
Each  of  these  kinds  of  speech  is  regulated  by  a  mechanism  in 
the  spinal  cord,  or  medulla  oblongata,  with  its  attached  nerves, 
and  by  a  cerebral  cortical  centre  with  its  attached  centrifugal 
conducting  path.     Now,  since  the  spinal  mechanism  with  its 
attached  nerves  and  muscles  acts  in  subordination  to  the  cor- 
tical centre,  it  may  be  called  the  executive  department;  and 
since  the  cortical  motor  centre  with  its  attached  conducting 
path  gives  the  final  co-ordination  to  the  cortical  impulses  be- 
fore they  are  transmitted  to  the  spinal  nuclei,  it  may  be  called 
the  emissive  department  of  speech.     If  the  sensory  function  of 
speech  be  now  subjected  to  anal3^sis,  it  will  be  found  that  a 
certain  amount  of  information  about  the  external  world  may 
be  communicated  by  one  person  to  another  through  each  and 
all  of  our  senses.    The  senses  of  taste  and  smell,  however,  do 
not  take  any  prominent  part  in  the  appreciation  of  language. 
Of  all  the  senses,  the  sense  of  hearing  plaj- s  the  most  impor- 
tant part  in  the  sensory  function  of  language,  as  the  vocal 
apparatus  plays  in  the  motor  function.     It  is  in  connection 
with  the  vocal  apparatus  on  the  one  hand  and  the  sense  of 
hearing  on  the  other  that  speech  is  first  organized  in  the  in- 
dividual, and  this  statement  is  doubtless  equally  true  with  re- 
gard to  the  race.     Written  and  pantomimic  speech  are  ap- 
preciated through  the  eye,  and  the  deaf  and  dumb  maj'  even 
be  taught  to  appreciate  vocal  or  articulate  speech  through  the 
same  organ.     Written  speech  may,  by  means  of  the  device  of 
raised  letters,  be  appreciated  through  the  sense  of  touch,  and 
every  person  acquires  a  considerable  knowledge  of  the  activity" 
of  the  motor  part  of  his  own  speech  through  the  nerves  of 
muscular  sense.     The  nervous  mechanisms  which  preside  over 
the  sensor^^  function  of  speech  consist  of  the  various  peripheral 
sense  organs  with  the  centripetal  conducting  paths  connecting 
them  with  the  highest  nerve  centres,  and  of  the  cortical  cen- 
tres themselves.     The  function  of  the  peripheral  sense  organs 
with   their  centripetal  conducting  paths  may  be  called  the 
receptive  department  of  tJie  sensorj^  function  of  speech,  but 
how  to  name  the  function  of  the  cortical  centres  themselves 
requires  a  good  deal  of  consideration.     In  another  place  I  have 
named  it  the  regulative  department  of  the  sensory  function 
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of  lang-uag-e,  because  the  impulses  conducted  inward  throug-h 
the  various  senses  are  reduced  to  order  in  the  cortical  centres 
before  they  pass  outward  through  the  emissive  to  the  execu- 
tive apparatus  of  speech.  This  name,  however,  hardly  gives 
us  any  idea  of  the  function  of  the  cortical  centres  in  reference 
to  lang-uag-e.  The  peripheral  centripetal  apparatus  terminates 
in  the  cortical  sensory  centres,  but  the  mental  appreciation  of 
the  unit  of  speech  or  of  a  proposition  must  have  for  its  correl- 
ative an  excitition  of  a  much  larger  portion  of  the  cortex  than 
an  individual  sensory  centre,  and  consequently^  ps^^cho-sensory 
would  not  be  a  good  name  for  the  function  of  the  cortical  cen- 
tres in  lang-uage.  To  call  the  function  the  perceptive  function 
would  answer  for  some  cases,  but  not  for  all.  If  I  were  to  say, 
"  This  orange  is  yellow,"  I  utter  a  proposition  which  the  lis- 
tener could  verify  by  the  exercise  of  his  perceptive  faculties; 
but  if  I  say,  "  The  earth  revolves  round  the  sun,"  the  proposi- 
tion is  one  which  could  only  be  verified  bj^  a  prolonged  and 
complicated  process  of  observation  and  reasoning*.  The  faculty 
for  the  appreciation  of  complex  propositions  of  this  kind,  and 
even  of  simple  propositions,  maj'  he  named  the  apperceptive 
faculty  in  the  wide  sense  in  which  Kant  ("  Verbindung  liegt 
aber  nicht  in  den  Gegenstanden  und  kann  von  ihnen  nicht 
etwa  durch  Wahrnehmung  entlehnt  und  in  den  Verstand 
dadurch  allererst  aufgenommem  werden,  sondern  ist  allein  eine 
Verrichtung-  des  Verstandes,  der  selbst  nichts  welter  ist,  als 
das  Vermogen,  a  priori  zu  verbinden  und  das  Mannigfaltige 
geg-ebener  Vorstellungen  unter  die  Einheit  der  Apperception 
zu  bringen,  welcher  Grundsatz  der  oherste  im  ganzen  mensch- 
lichen  Erkenntniss  ist  ^ ")  used  the  term  apperception  and 
its  cognates.  The  function  of  the  cortical  centres  l3ing  be- 
tween the  termination  of  the  sensory  conducting-  paths  and 
the  emissive  part  of  the  motor  mechanism  vl\aj  therefore  be 
named  the  apperceptive  department  of  the  sensory  function 
of  speech.  The  apperceptive  faculty  is  susceptible  of  being 
anal^^zed  into  simpler  elements ;  but  in  the  mean  time  we  shall 
speak  of  it  as  if  it  were  a  simple  and  homogeneous  faculty. 
Ouranal3'sis  has,  therefore,  led  us  to  recognize  that  speech  con- 
sists of  a  motor  and  of  a  sensory  function,  and  that  the  former 
of  these  may  he  divided  into  an  emissive  and  an  executive  de- 
partment; and  the  latter  into  a  receptive  and  an  apperceptive 
department,  with  their  corresponding  nervous  mechanisms. 
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Now  the  term  aphasia  is  not  meant  to  indude  disease  of 
all  these  fmictions  and  mechanisms.  Disease  of  the  executive 
department  of  the  motor  mechanism  of  speech  gives  rise  to 
the  symptoms  known  as  bulbar  parah'sis,  or  to  local  diseases 
of  the  nerves  and  muscles  b}'  which  thoughts  are  expressed, 
but  these  diseases  ought  to  be  excluded  from  the  definition  of 
aphasia.  And  again,  disease  of  the  receptive  department  of 
the  sensorj'-  mechanism  gives  rise  to  deafness,  deaf-mutism, 
blindness,  ansesthesia,  and  various  other  sensory  disorders; 
but  those  symptoms  also  ought  to  be  excluded  from  any  defini- 
tion of  aphasia.  Again,  every  kind  of  disorder  of  the  higher 
mechanisms  of  speech  is  not  an  aphasia.  The  epileptic  crj-  is 
probably  caused  by  a  nervous  discharge  from  the  emissive 
department  of  the  motor  mechanism  of  speech,  but  this  zv\ 
is  not  regarded  as  an  aphasia.  The  disorder  of  the  nervous 
mechanism  which  constitutes  an  aphasia  must  be  of  the  nature 
of  a  paratysis,  although  the  paralj^sis  need  not  necessarily  be 
complete.  Aphasia  may,  therefore,  be  used  as  a  generic  term 
to  include  diminution  or  loss  of  the  function  of  the  emissive 
department  of  the  motor,  or  of  the  apperceptive  department 
of  the  sensorj'  function  of  speech,  or  of  both  these  departments 
combined.  In  accordance  with  this  definition,  aphasia  ma3^ 
be  divided  into  (1)  motor  aphasia,  (2)  sensory  aphasia,  and  (3) 
combined  motor  and  sensorv  aphasia. 
VI— 10 


CHAPTEE  II. 

MOTOR  APHASIA. 

In  cases  of  complete  motor  aphasia  the  patient  is  unable 
to  communicate  his  thoughts  by  articulate  words,  by  writing, 
or  by  pantomime.  Certain  terms  have  been  employed  to  des- 
ignate each  of  these  conditions.  Loss  of  the  power  of  com- 
municating thought  by  articulate  words  has  been  named 
aphemia  (a  priv.,  and  (fTjin  I  speak),  by  writing  agraphia  (a 
and  Ypdfu}  I  write),  by  pantomime  amimia  («  and  in!JLO'i  an  imi- 
tator), and  by  all  these  methods  of  expression  at  once  asemasia 
(a  and  arjij.abu)  to  show  by  a  sign).  Loss  of  the  power  of  ex- 
Ijressing  thoughts  has  also  been  named  ataxic  aphasia. 

It  is  important  to  remember  that  a  patient  may  be  the 
subject  of  a  complete  motor  aphasia,  and  yet  be  able  to  utter 
some  words.  In  Dr.  Hughlings-Jackson's  language  the  sub- 
ject is  speechless  but  not  wordless.^  The  words  which  the 
patient  is  able  bo  utter  continue,  as  a  rule,  the  same  in  the 
same  patient,  and  have  therefore  been  named  "recurring 
utterances."  Utterances  of  this  kind,  like  "yes"  or  "no," 
which  are  repeated  on  all  occasions,  whether  appropriate  or 
not,  do  not  possess  any  intellectual  value.  In  addition  to  the 
usual  recurring  utterances  of  "yes"  or  "no,"  patients  some- 
times repeat  such  phrases  as  "  Come  on  to  me,"  or  "  I  want 
protection."  ^  The  man  who  kept  repeating  the  phrase, "  Come 
on  to  me,"  was  a  railway  signalman,  who  had  been  taken  ill 
on  the  rails  in  front  of  his  box;  while  the  man  who  could  only 
say,  "I  want  protection,"  had  his  head  injured  in  a  brawl. 
Dr.  Hughlings-Jackson  makes  the  very  probable  supposition 
that  in  these  cases  the  frequently  repeated  phrase  were  the 
last  words  spoken,  or  which  were  in  a  state  of  mental  prepa- 
ration for  utterance,  when  the  damage  occurred  to  the  brain. 
It  is  not  improbable  that  words  spoken,  or  about  to  be  spoken, 
during  a  period  of  great  excitement,  will  leave  permanent 
traces  on  the  organization  of  the  brain,  which  renders  them 
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liable  to  be  subseqiientlj^  uttered  as  interjectional  phrases  dur- 
ing- emotional  states.  A  patient  may  also  use  when  excited 
words  and  phrases,  such  as  "  God  bless  me,"  or  profane  oaths, 
in  an  interjectional  sense;  but  it  is  evident  that  these  words 
are  expressive  of  the  feelings  or  emotions,  and  not  of  the 
cognitions  or  thoughts.  A  patient  may  also  utter  a  phrase 
which  is  appropriate  to  the  surrounding  circumstances,  such 
as  "good-by,"  when  a  friend  is  leaving.^  Words  of  this  kind 
have  been  frequently  repeated  in  the  previous  experience  of 
the  individual,  and  alwaj^  s  under  more  or  less  similar  circum- 
stances, and  have  thus  become  so  deeply  organized  that  they 
possess  little  more  value  than  a  reflex  act.  The  fact  that  a 
patient  who  may  say  "  good-by,"  on  taking  leave  of  a  friend, 
and  is  quite  unable  to  repeat  the  words  when  asked  to  do  so, 
shows  that  the  utterance  is  little  more  than  a  reflex  act  with- 
out any  intellectual  value. 

When  the  aphemia,  or  the  loss  of  articulate  speech,  is  not 
complete,  the  patient  retains  the  full  use  of  simple  words  like 
"3^es"  and  "no,"  and  even  when  he  says  "no"  to  express 
assent  as  well  as  dissent,  if  he  is  able  to  indicate  b^^  the  aid  of 
pantomime  in  what  sense  he  wishes  the  word  to  be  understood, 
this  shows  the  word  possesses  an  intellectual  value.  Although 
all  forms  of  intellectual  expression  are  often  simultaneously" 
affected  in  motor  aphasia,  }■  et  this  is  by  no  means  alwa^^s  the 
case.  A  man  may  be  totally  unable  to  express  his  thoughts 
by  articulate  words,  yet  be  able  to  w^rite  with  tolerable  free- 
dom, and  to  express  his  wants  by  pantomime.  Loss  of  the 
power  of  w^ritten  speech  while  articulate  speech  is  retained  or 
re-acquired  is  rare,  though  cases  of  the  kind  have  been  re- 
ported; but  a  case  of  loss  of  intellectual  pantomime  with  re- 
tention of  the  power  of  articulate  speech  and  of  writing  is  not 
known  to  me.  But  the  functions  of  language  which  the  sub- 
ject of  motor  aphasia  retains  are  just  as  remarkable  and  as 
noteworthy  as  those  he  loses.  The  patient  is  able  to  perform 
all  the  general  movements  of  the  tongue  and  lips,  althoug-h 
he  may  be  totally  unable  to  articulate  a  single  word.  There 
is  no  difficulty  of  deglutition,  dribbling  of  saliva,  or  any  of  the 
usual  symptoms  of  labio-glosso-pbaryngeal  paralysis;  in  other 
words  the  executive  department  of  the  motor  function  of 
speech  is  quite  healthy.  The  language  of  the  emotions  is  little 
or  not  at  all  affected.     The  patient  can  smile,  frown,  laugh,  or 
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sing-,  and  the  few  words  he  can  use,  such  as  "yes"  or  "no," 
may  be  uttered  with  such  variations  of  tone  and  gesture  as  to 
indicate  when  he  is  angry  or  joyful,  these  words  being-  then, 
in  Mr.  Herbert  Spencer's  language,  more  akin  to  song  than  to 
speech.^  The  sensor}^  function  of  speech  is  also  quite  un- 
affected. The  patient  understands  all  that  is  said  to  him,  and 
remembers  what  is  said  to  him  or  what  he  reads  himself.  He 
will  point  to  surrounding  objects,  and  recognize  drawings  of 
them,  provided  they  were  known  to  him  before  his  illness.  He 
also  recog-nizes  handwriting,  and  is  able  to  play  at  cards  and 
other  games.  The  following  case  is  an  example  of  motor 
aphasia,  although  an  attentive  scrutiny  shows  that  the  motor 
disability  is  accompanied  by  a  slight  degree  of  sensory  aphasia. 

Case  I. — W.  D.,  aged  24  years,  was  admitted  to  the  Man- 
chester Royal  Infirmary,  in  June,  1884,  under  the  care  of  Dr. 
Ross.  The  following  history  was  obtained  from  his  wife.  She 
states  that  the  patient,  who  was  an  out-door  worker  on  the 
railway,  was  always  a  strong  and  healthy  man,  and  never 
suffered  from  any  serious  illness  up  to  the  date  of  the  present 
attack.  She  does  not  think  that  he  ever  suffered  from  rheu- 
matic fever,  and  there  is  no  evidence  of  syphilis.  About  twelve 
months  ago,  while  loading  a  wagon  at  the  Salford  Station, 
he  was  seen  to  turn  suddenly  round  and  to  fall.  He  was  car- 
ried home  in  an  unconscious  condition,  and  it  was  soon  ob- 
served that  he  was  completely  paralyzed  on  the  right  side  of 
the  body.  For  the  first  two  months  he  did  not  seem  to  un- 
derstand anything  that  was  said  to  him,  and  did  not  take  much 
notice  of  surrounding  objects  and  events;  but  at  the  end  of 
that  time  he  began  to  take  an  intellig-ent  interest  in  what  was 
passing  around  him,  and  by  promptly  obeying  ordinary  re- 
quests, such  as  "  Put  your  tongue  out,"  "  Sit  up  in  bed,"  etc., 
he  showed  that  he  understood  much  of  what  was  said  to  him. 
He  also  appeared  to  take  an  interest  in  looking  over  a  news- 
paper. He  continued,  however,  quite  unable  to  utter  a  single 
word.  He  gradually  recovered  from  his  paralysis,  so  that  in 
two  or  three  montlis  he  was  able  to  walk  about  on  level 
ground,  although  he  dragg-ed  the  rig-ht  leg,  and  did  not  use  the 
right  hand  much. 

Present  Condition, — The  patient  is  a  short,  stiff,  and  mus- 
cular man,  and  looks  very  healthy.     On  close  inspection  it  is 
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seen  that  his  lips  are  of  a  rather  bhiish  color,  and  his  face  is 
somewhat  congested.  Both  hands  are  of  a  reddish-blue  color, 
and  always  very  cold,  these  phenomena  being-  specially  well- 
marked  in  the  rig-ht  hand.  The  pulse  is  ver}-  feeble,  but  regu- 
lar, and  beats  72  in  the  minute.  On  examining-  the  chest  it  is 
seen  that  the  apex  of  the  heart  beats  two  inches  below  the 
nipple,  and  a  little  to  the  inside  of  the  mammar3'  line.  The 
deep  cardiac  dulness  reaches  as  hig-h  as  the  upper  border  of 
the  third  rib  in  the  left  parasternal  line,  but  the  deep  cardiac 
dulness  does  not  extend  to  more  than  half  an  inch  to  the  right 
of  the  right  edge  of  the  sternum.  On  auscultation  a  soft  S3^s- 
tolic  murmur  is  heard  at  a  localized  spot  over  the  apex  of  the 
heart,  but  it  is  replaced  by  an  impure  first  sound  at  mid-axilla. 
The  second  sound  is  accentuated  over  the  third  left  costal 
cartilage.  All  the  other  internal  organs  are  health3^  In 
walking  the  patient  drags  the  right  leg  a  little,  and  the  patel- 
lar-tendon  reaction  is  increased  in  it,  and  a  little  ankle  clonus 
can  be  elicited  by  careful  manipulation.  The  grasp  of  the  right 
hand  is  fairly  good,  although  weaker  tlian  that  of  the  left,  and 
the  tendon  reactions  at  the  wrist  and  elbow  are  increased 
on  the  right  side.     The  face  is  drawn  slightly  to  the  left  side. 

The  patient  is  unable  to  utter  a  single  word  either  in  answer 
to  a  question  or  by  way  of  repeating  what  is  said.  Asked  his 
name,  he  shakes  his  head  mournfully  to  indicate  his  inability  to 
reply.  Asked  if  his  name  is  William,  he  nods  to  give  assent. 
Asked  if  he  is  one  hundred  years  of  age,  he  laughs  and  gives  a 
short  grunt  which  is  something  like  an  attempt  to  say  "no." 
He  does  not  appear  to  have  any  kind  of  recurring  utterance. 
He  can  write  down  his  own  name  in  a  fair  hand,  but  can  only 
write  the  first  half  of  Manchester  when  asked  to  do  so, 
although  he  can  copy  the  name  in  full  by  frequent  reference  to 
the  printed  page.  On  being  requested  to  show  by  signs  how 
he  would  ask  a  second  person  to  close  the  door,  he  laughed 
and  raised  his  hand  and  significantly  pointed  to  the  door.  The 
patient  can  protrude  his  tongue  with  a  scarcely  perceptible 
deviation  to  the  right.  He  can  roll  his  tongue  into  a  tube  and 
turn  the  tip  upward  toward  the  nose.  He  can  also  blow  out 
his  cheeks.  There  is  no  dribbling  of  saliva,  and  no  difficulty 
of  deglutition.  He  obeys  promptly  any  ordinary  request  in 
articulate  speech,  such  as  "Put  out  your  tongue,"  "  Close  your 
eyes,"  "  Show  your  hand,"  etc.    When  shown  a  simple  request. 
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such  as  "  Put  out  your  tong-ue,"  in  writing-,  he  cannot  be  got 
to  obe^^  it,  but  his  wife  says  that  he  is  fond  of  looking  over  tlie 
newspaper,  and  she  believes  that  he  understands  it,  as  he 
sometimes  points  out  to  her  a  paragraph  he  must  know  would 
interest  her.  His  sight,  hearing,  and  all  his  other  senses  are 
normal. 

December  16th. — The  patient  has  been  under  treatment  as 
an  out-patient  in  the  Infirmary  for  upward  of  six  months,  but 
his  condition  remains  almost  unchanged.  He  has  now  the 
full  use  of  "  3'es "  and  "  no,"  and  alwa^'S  uses  the  words  cor- 
rectly. When  asked  his  name,  he  says  it  is  "  Bill."  He  has 
also  been  taught  to  repeat  most  of  the  letters  of  the  alphabet. 
The  explosive  consonants  were  the  first  letters  acquired  by 
him.  He  g-enerally  keeps  his  lips  slightly  apart.  I  first  g-ot 
him  to  look  steadil3'  at  my  face,  and,  closing  my  lips  firmly,  I 
touched  his  lips  and  pointed  to  him  to  do  the  same.  When  he 
closed  his  lips  I  then  pronounced  the  letter  p,  and  he  immedi- 
ateh'  followed  with  a  b.  He  smiled  and  seemed  pleased.  After 
some  exercise  we  got  him  to  pronounce  many  of  the  letters  of 
the  alphabet,  and  a  few  monosyllabic  w^ords  like  man  and  cow, 
but  he  has  not  been  systematically  exercised,  and  his  vocab- 
ulary, even  for  the  repetition  of  words,  is  still  ver^'  limited. 
To-day  he  was  asked,  "  Close  your  ej^es,"  and  he  immediately 
obeyed.  The  same  request  was  now  made  in  writing-,  and  it 
was  instantly  obeyed.  I  now  wrote  down  "Put  your  tong-ue 
out,"  and  he  promptly  complied  with  this  request  likewise,  this 
being  the  first  time  that  I  was  able  to  secure  obedience  to  a 
written  command.  In  other  respects  the  patient  is  about  the 
same  as  he  was  when  he  came  first  under  observation. 

Remarks. — When  this  patient  was  first  seen  in  June  he  was 
the  subject  of  a  complete  aphemia.  The  agraphia  was  not 
total,  inasmuch  as  he  was  able  to  write  his  name  and  to  copy 
simple  words,  while  his  pantomimic  speech  was  apparently'' 
not  much  impaired;  in  other  words  there  was  little  or  no 
amimia.  No  defect  could  be  discovered  in  the  sensory  side  of 
speech  through  the  ear,  but  there  was  a  suspicion  of  the  ex- 
istence of  some  degree  of  w^ord-blindness,  inasmuch  as  he  could 
not  be  got  to  obe^^  a  written  request.  When  examined  in 
December,  the  word-blindness,  if  it  previously  existed,  had  dis- 
appeared.    It  is,  however,  important  to  observe  that  during- 
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the  first  two  months  after  his  attack  he  appears  to  have  suf- 
fered from  a  more  or  less  complete  sensory,  as  well  as  motor, 
aphasia.  The  patient's  wife  stated  emphatically  that  during- 
the  first  two  months  of  his  disease  he  was  quite  unable  to  under- 
stand anything-  that  was  said  to  him.  An  opportunity  was 
offered  to  me  to  observe  this  condition  of  combined  sensory 
and  motor  aphasia  about  twelve  months  ag'o,  in  a  boy,  who  was 
at  first  under  the  care  of  my  colleag'ue.  Dr.  Morg-an,  and  was 
subsequently-  under  m^-  own  care  for  many  weeks  in  the  Barnes 
Convalescent  Hospital  at  Cheadle.  This  boy,  who,  like  W. 
D.,  had  a  soft  systolic  murmur  over  the  apex  of  the  heart, 
was  suddenh'  seized  with  an  apoplectic  attack  and  right  hemi- 
pleg-ia.  On  entering-  the  Inflrmarj^  soon  after  the  attack,  he 
was  found  to  be  suffering-  from  rig-ht-sided  hemiplegia  and 
complete  sensory  and  motor  aphasia.  He  was  not  only  unable 
to  utter  a  single  word,  but  he  also  took  no  heed  of  any  ordi- 
nary" request,  whether  addressed  to  him  by  means  of  spoken 
or  written  lang-uag-e.  At  the  end  of  about  three  weeks  he  re- 
covered on  the  sensory  side  so  far  as  to  put  out  his  tong-ue  on 
being  requested  to  do  so.  In  a  few  weeks  long-er  he  recovered 
so  far  as  to  obey  all  ordinary  requests,  and  to  take  an  interest 
in  a  lesson  book,  so  that  the  sensory  aphasia  may  be  said  to 
have  completely  disappeared;  but  he  was  still  unable  to  utter 
a  sing-le  word.  In  the  mean  time  the  paralyzed  limbs  had  re- 
covered their  motor  power,  and  scarcely  a  trace  of  hemipleg-ia 
could  be  discovered,  with  the  exception  of  some  excess  of  the 
tendon  reactions  at  the  rig-ht  wrist  and  knee.  During-  the 
whole  of  this  time  the  patient  was  unable  to  utter  a  single 
word,  a  short  grunt  with  a  nod  for  assent,  and  a  shake  of  the 
head  for  dissent,  forming-  the  whole  of  the  expressive  part  of 
his  speech.  At  the  end  of  about  five  weeks  from  the  com- 
mencement of  the  attack  he  was  transferred  to  the  Convales- 
cent Hospital  at  Cheadle,  and  under  the  tuition  of  Dr.  Wans- 
brough  Jones  and  myself  he  soon  learnt  to  repeat  the  alphabet, 
the  explosive  consonants  being-  first  taught  him.  In  a  short 
time  he  acquired  a  pretty-  copious  vocabulary  of  monosyllabic 
words,  such  as  man,  horse,  cow,  but  he  was  only  able  to  say 
most  of  his  words  by  repetition,  and  was  still  unable  to  con- 
struct a  sentence.  He  was  kept  for  about  two  months  in  the 
hospital,  and  on  being-  discharged  was  lost  sight  of.  This  case 
shows  that  the  early  stage  of  a  motor  aphasia  is  sometimes. 
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at  least,  accompanied  by  a  sensory  aphasia,  and  that  after 
some  weeks  recovery  takes  place  from  the  sensory  disability', 
leaving  a  more  or  less  pure  motor  aphasia.  A  combined  sen- 
sor3"  and  motor  aphasia  is  probably  alwa3'S  present  in  all  cases 
in  which  the  loss  of  speech,  if  it  be  persistent,  is  accompanied 
by  a  decided  hemiplegia,  and  it  is  in  those  cases  alone  in  which 
the  motor  aphasia  is  accompanied  by  a  slight  degree  of  facial 
paralysis,  without  the  limbs  being  much  implicated,  that  a 
pure  motor  aphasia  is  present  from  the  commencement  of 
the  attack.  In  the  case  of  W.  D.,  the  loss  of  the  power  of 
writing  was  not  quite  so  profound  as  that  of  the  power  of 
articulate  speech;  and  in  other  cases  the  disproportion  between 
the  interference  with  these  two  functions  is  still  greater  than 
it  was  in  this  one.  In  a  case  I  saw  some  3'ears  ago  with  Mr. 
Sutcliffe,  of  Stretford  Road,  the  patient  was  quite  unable  to 
articulate  a  single  word,  but  he  could  write  with  great  readi- 
ness pertinent  replies,  and  give  instructions  about  his  busi- 
ness on  a  slate;  and  although  the  writing  was  not  ver^^  good, 
Mr.  Sutcliffe  could  decipher  it  without  much  difficulty. 

Cases  in  which  the  power  of  speech  is  retained  or  soon  re- 
acquired, while  the  power  of  writing  is  lost,  are  not  frequent, 
but  an  instance  of  this  kind  has  been  reported  by  Pitres.^ 
The  subject,  a  merchant,  aged  31  years,  who  had  contracted 
a  chancre  ten  years  previously,  was  seized  with  an  apoplecti- 
form attack,  right-sided  hemiplegia,  and  a  certain  degree  of 
aphasia.  For  some  weeks  after  the  attack  the  patient  became 
gradually  worse  and  more  comatose,  but  after  energetic  anti- 
syphilitic  treatment  improvement  set  in,  and  the  patient  re- 
gained consciousness,  the  paralysis  gradually  disappeared,  and 
the  j)ower  of  articulate  speech  returned.  The  patient  was  ex- 
amined by  Pitres  eighteen  months  from  the  beginning  of  the 
attack,  and  onlj-  slight  traces  of  the  previous  hemiplegia  could 
then  be  discovered,  while  he  could  talk  freely,  and  Avithout  any 
evidence  of  defective  articulation  or  other  disorder  of  spoken 
speech.  The  right  hand  was  redder  and  colder  than  the  left, 
and  it  was  often  coA^ered  wi^h  chilblains;  the  sensibility  to 
contact  and  pricking  was  nearly  the  same  in  both  hands,  but 
with  careful  testing  the  muscular  sense  was  found  to  be 
slightly,  and  only  slightly,  diminished  in  the  right  as  compared 
with  the  left  hand.  The  only  other  disorder  of  sensibility  that 
could  be  discovered  was  a  right-sided  hemianopsia.     All  the 
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general  movements  of  the  rig-ht  liand  were  made  with  preci- 
sion, and  the  patient  could  read  aloud  without  hesitation.  He 
was,  however,  quite  unable  to  write  a  single  word  or  even  a 
single  letter  to  dictation  with  the  right  hand,  although  he  had 
acquired  the  power  of  writing  fairly  well  with  the  left  hand. 
When  asked  to  copy  a  printed  word  he  began  slovvl3%  and 
after  looking  frequently  at  the  page  he  could  reproduce  the 
word  in  printed  but  not  in  written  characters,  a,nd  when  a 
written  word  was  presented  to  him  he  could  reproduce  it 
slowly  hy  copying  it  letter  for  letter  in  written  characters, 
but  when  the  model  was  withdrawn  he  was  quite  unable  to 
write  the  word  in  written  or  printed  characters.  With  num- 
bers it  was  the  same;  the  patient  could  read  them  without 
hesitation,  and  could  add,  subtract,  and  make  other  calcula- 
tions like  any  hoaltlw,  educated  person;  he  could  also  copy 
slowly  with  the  right  hand  a  number  presented  to  him,  whether 
printed  or  written,  but  he  was  quite  unable  to  write  numbers 
spontaneously"  or  to  dictation.  The  patient  could,  however, 
copy  with  the  rig-ht  hand  geometrical  figures,  such  as  a  circle 
or  triangle,  and  he  was  also  able  to  draw  with  it  a  well-pro- 
portioned outline  of  the  human  figure.  There  can  be  little 
room  for  doubt  that  in  this  case  the  damage  to  the  brain  had 
occurred  on  the  motor  side,  and  yet,  although  there  was 
almost  complete  motor  agTaphia,  the  patient  had  recovered 
the  full  use  of  articulate  speech.  These  remarks  on  motor 
aphasia  must  suffice,  and  we  shall  now  proceed  to  discuss  the 
various  forms  of  sensory  aphasia. 


CHAPTEE    III. 

SENSORY    APHASIA. 

In  sensory  aphasia  the  chief  disorder  of  speech  is  to  be 
found  in  what  we  have  called  the  apperceptive  faculty.  The 
slightest  consideration  of  the  mechanism  of  speech  will,  how- 
ever, render  it  manifest  that  the  disability  will  not  be  limited 
to  this  faculty,  but  that  all  the  faculties,  the  nervous  mechan- 
isms of  which  lie  in  front  of  the  main  lesion,  will  be  thrown 
into  disorder.  During-  the  activitj^  of  the  collective  speech 
mechanisms  the  currents  pass,  speaking-  broadly,  fi  om  the  ear 
to  the  cortex  of  the  brain,  and  from  the  cortex  to  the  articula- 
tory  organs  in  spoken  speech,  and  from  the  eye  to  the  cortex 
of  the  brain,  and  from  the  cortex  to  the  hand  in  written  speech. 
Interruption  of  continuity  of  any  portion  of  these  routes  will 
damage  not  only  the  function  of  the  local  part  injured,  but 
will  throw  into  disorder  all  the  parts  which  lie  anterior  to  the 
lesion.  If  a  person  becomes  absolutely  deaf  in  early  infancy, 
he  is  afterward,  unless  subjected  to  a  very  special  education, 
mute  also;  the  sensory  disorder  has  prevented  the  develop- 
ment of  the  motor  apparatus.  Similarl3%  a  person  born  blind 
is  incapable  of  acquiring  the  power  of  writing"  by  any  ordinary 
training;  here  also  the  sensory  disorder  has  placed  a  bar  to 
the  development  of  the  motor  capacity.  These  illustrations 
will  serve  to  render  it  clear  that  in  cases  of  pure  sensory 
aphasia  it  may  be  expected  that  a  motor  disorder  of  speech 
will  also  be  present.  In  sensory  aphasia,  therefore,  and,  in- 
deed, in  every  form  of  aphasia,  thp  most  valuable  indication 
as  to  the  particular  part  of  the  nervous  mechanism  of  speech 
which  is  injured  is  to  be  found,  not  in  observing  the  peculiar  kind 
of  motor  disorder  which  is  present,  but  in  noting  how  the  pa- 
tient comports  himself  when  certain  requests  or  questions  are 
addressed  to  him  through  the  ear  or  eye;  that  is,  in  spoken 
or  written  language  respectively.  If  a  patient  takes  no  notice 
of  whistling  or  other  loud  noises  in  his  vicinity  it  is  concluded 
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that  he  is  deaf,  but  if  he  turns  round  and  scans  with  inteUig-ent 
expression  tlie  direction  from  wliich  the  sound  has  emanated,  it 
is  concluded  that  there  is  no  insuperable  barrier  to  the  passage 
of  impulses  from  the  local  apparatus  in  the  ear  to  the  cortex 
of  the  brain.  But  if  the  patient  who  gives  distinct  evidence 
of  hearing-  ordinary  noises  fails  to  obey  simple  spoken  re- 
quests, such  as  "  Close  your  eyes,"  and  if  his  other  conduct 
shows  that  his  not  complying  with  the  request  is  due  to  simple 
perversity,  it  will  be  safe  to  conclude  that  he  has  not  appre- 
ciated the  nature  of  the  request,  or  in  other  words,  that  the 
part  of  the  apperceptive  faculty"  of  speech  in  relation  with  the 
sense  of  hearing*  is  disordered.  In  the  same  waj^,  if  an  edu- 
cated man  avoids  obstacles,  and  takes  notice  of  surrounding- 
objects,  yet  fails  to  obey  simple  written  or  printed  requests, 
or  is  unable  to  read,  while  still  capable  of  expressing  his 
thoughts  correctly  in  spoken  words,  then  it  is  concluded  that 
the  part  of  the  apperceptive  faculty  which  is  in  relation  with 
the  sense  of  vision  is  disordered.  In  such  cases  a  very  valu- 
able test,  first  proposed  by  Dr.  Hughlings-Jackson,  is  to  ask 
the  patient  some  ridiculous  question,  such  as  "  Are  you  a  hun- 
dred 3'ears  of  age  ?  "  If  the  question  is  understood,  it  is  sure 
to  evoke  an  emphatic  denial  on  the  part  of  the  patient,  accom- 
panied by  lively  evidences  of  amusement  or  indignation.  But 
instead  of  dwelling  further  upon  the  tests  which  are  to  be  ap- 
plied in  cases  of  sensory  aphasia,  we  shall  proceed  to  show 
them  in  operation  by  describing  cases  illustrative  of  the  different 
forms  of  this  disorder  of  speech.  The  simplest  varieties  of 
sensory  aphasia  are  afforded  b}^  the  cases,  which  were  first 
clearly  recognized  by  Wernicke,  and  which  have  been  named 
by  Kussmaul  word-blindness  and  word-deafness.  Pure  ex- 
amples of  these  affections  are  rare.  In  practice  they  are  most 
frequently  met  with  variously  combined  in  the  same  patient. 

The  following-  case  is  a  very  g-ood  example  of  uncomplicated 
word-blindness,  the  disorder  of  speech  being  accompanied  by 
a  well-defined  right-sided  bilateral  homonymous  hemianopsia. 

Case  II. — Robert  Marshall,  aged  57  years,  was  admitted 
into  the  Manchester  Royal  Infirmary  under  iny  care  on  July 
31st,  1884. 

Previous  History. — The  following  account  of  the  patient 
was  obtained  partly  from  himself  and  partly  from  his  wife. 
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His  occupation  was  that  of  engraver  on  copper,  and  he  was  a 
very  well  educated  man,  and  fond  of  reading-.  He  never  suffered 
from  exposure  or  any  particular  hardships,  and  he  was  always 
very  temperate  and  reg-ular  in  his  habits.  There  is  nothing- 
in  his  history  pointing-  to  syphilis.  He  has  suffered  for  many 
years  from  deafness,  and  his  wife  thinks  that  he  was  as  deaf 
as  he  is  at  present  for  the  last  two  or  three  years.  For  some 
years  he  has  had  to  micturate  frequently,  and  the  quantity  of 
urine  passed  has  been  much  more  copious  than  in  former  years. 
The  patient  states  that  he  has  never  suffered  much  from  thirst, 
but  he  acknowledges  that  he  drinks  a  considerable  quantity 
of  fluid  in  the  twenty-four  hours.  With  these  exceptions  he 
has  not  complained  of  any  symptom  worth  noting- up  to  within 
five  months  of  his  admission  to  the  Infirmary.  At  that  time 
he  was  working-  very  hard  on  a  Saturday  afternoon,  when  he 
was  seized  with  dizziness  and  a  g-eneral  feeling-  of  illness. 
Finding  himself  unable  to  continue  his  work  he  lay  down  and 
slept,  but  after  a  short  time  he  awoke  suffering-  from  a  vio- 
lent headache,  and  he  found  that  he  was  unable  to  speak 
clearlj^  and  could  not  define  objects.  On  the  following-  day 
he  was  worse  rather  than  better;  he  experienced  considerable 
difficulty  in  expressing-  his  wants.  His  wife  says  that  he  did 
not  g-ive  pertinent  replies  to  her  questions,  while  he  was  unable 
to  see  clearly,  objects  appearing  to  float  before  him.  Both  he 
and  his  wife  state  emphatically  that  at  no  time  was  there  any 
sign  of  paralysis.  He  states  that  his  power  of  speech  returned 
at  the  end  of  about  a  week  or  ten  days,  but  he  does  not  believe 
that  his  sig-ht  has  in  any  way  improved  since  the  attack. 

Present  Condition. — R.  M.  was  in  the  Infirmary  for  up- 
ward of  five  weeks,  and  during-  that  time  the  following-  notes 
were  taken.  The  patient  is  a  tall  and  stout  man,  weig-hs  over 
fifteen  stone,  and  looks  well  nourished  and  healthy.  The 
urine  is  free  from  albumin,  but  it  contains  a  considerable 
amount  of  sugar,  the  quantity  as  estimated  by  the  fermenta- 
tion test  var^ang  from  25  to  30  grains  per  ounce.  The  quantity 
of  urine  passed  in  the  twent^^-four  hours  has  varied  from  20  to 
80  ounces,  the  average  being  about  50  ounces.  The  apex  of 
the  heart  is  displayed  slightly  downward  and  outward,  and 
the  second  sound  at  the  base  is  highly  accentuated  and  of 
metallic  quality.  The  arteries  at  the  Avrist  feel  somewhat  un- 
yielding and  inelastic,  but  they  are  not  calcareous.     The  pa- 


Aphasia. 


157 


tient  is  so  deaf  that  he  onl}^  hears  the  ticking  of  a  watch  on 
either  side  when  it  is  brought  in  contact  with  bhe  ear.  His' 
sight  enables  him  to  avoid  obstacles  in  walking,  but  when  he 
looks  at  small  objects  he  has  to  use  double  convex  glasses,  as 
he  is  the  subject  of  a  considerable  degree  of  presbyopia.  He 
is,  however,  suffering  from  a  right-sided  bilateral  homonymous 

Fig.  1.    Left. 


K^^^^^^jiu^^l^uiuiif^j^j?^ 


Figs.  1  and  2.— Charts  of  the  Fields  of  Vision  in  the  case  of  Robert  Marshall,  showing  by  the 
heavy  line  bilateral  homonymous  hemianopsia. 


hemianopsia,  the  completeness  of  which  is  tested  by  the  ac- 
companying charts,  taken  on  July  29th  by  means  of  Dr.  Mc- 
Hardy's  perimeter  (Figs.  1  and  2).  The  patient's  deafness  has 
rendered  him  stupid  and  difficult  to  examine,  but  he  converses 
sensibly  and  freely  about  himself,  and  especially  about  his 
visual  defect,  of  which  he  complains  most.  He  also  names 
correctly  any  objects  presented  to  him,  and  gives  rational  re- 
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plies  to  all  questions  addressed  to  him.  In  short,  during-  his 
residence  of  upward  of  five  weeks  in  the  Infirmary,  the  fact 
that  he  had  any  special  disability  of  speech  had  completely 
escaped  the  attention  of  myself  and  several  other  very  com- 
petent observers,  who  were  led  to  examine  him  more  or  less 
carefull.y.  He  was  discharged  on  August  28th,  and  made  an 
out-patient. 

Fig.  2.— Right. 
\ 
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December  16th,  1885.— R.  M.  has  attended  pretty  regularly 
as  an  out-patient  at  the  Infirmarj'  since  the  date  of  the  last  re- 
port, except  for  a  month  during  last  summer,  when  he  was  a 
patient  in  the  Convalescent  Hospital,  at  Cheadle,  where  Dr. 
Wansbrough  Jones  and  myself  had  frequent  opportunities  of 
examining  him  together.  The  first  time  that  any  disorder  of 
speech  was  observed  to  be  present  was  one  morning  soon  after 
he  became  an  out-patient.  I  was  demonstrating  the  presence 
of  hemianopsia  to  some  students,  when  he  volunteered  the 
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following  statement :  "  My  sight  is  very  curious.  I  cannot  see 
things  near  me  so  well  as  those  at  a  distance;  I  cannot,  for 
instance,  see  to  read  this  " — pointing  to  the  headmg  of  "  Man- 
chester Ro3'al  Infirmary,"  in  capital  letters,  on  the  prescrip- 
tion book  for  out-patients  which  he  held  in  his  left  hand — "  as 
well  as  those  out  there,"  pointing  to  sign- boards  on  which  the 
names  of  various  mercantile  firms  are  painted  in  large  gilt 
letters,  and  which  would  be  about  one  hundred  yards  distant 
from  us.  I  then  directed  his  attention  to  one  of  those  sign- 
boards, and  asked  him  to  tell  me  the  name  on  it.  After  look- 
ing at  it  for  some  time  earnestly  through  his  spectacles,  he 
said,  "  Thomson  Brothers  I  make  of  it;  I  do  not  know  whether 
I  am  right."  No  such  name,  however,  was  anywhere  to  be 
seen.  I  tried  him  with  another,  and  another,  and  still  I  got 
the  same  reply,  "  Thomson  Brothers."  On  being  asked  to  spell 
the  name  on  one  of  the  sign-boards,  he  began, "  T,  h,  o,  m,"  etc., 
and  on  being  told  that  he  was  wrong  he  began  with  some 
other  letters,  not  one  of  which  corresponded  with  the  name 
to  which  his  attention  was  directed,  or  with  any  other  visible 
name.  I  then  got  him  to  write  down  "  Thomson  Brothers," 
which  he  did  in  a  somewhat  tremulous  but  very  readable  hand. 
I  now  requested  him  to  write  his  own  name.  "  Do  you  mean 
with  mj^  ej^es  open  or  my  eyes  closed  ? "  he  demanded. 
"With  your  ej^es  open,  of  course,"  I  said.  His  wife  interpos- 
ing, said,  "  He  can  write  much  better  with  his  eyes  closed  than 
he  can  when  they'  are  open."  He  now  wrote,  with  open  eyes, 
somewhat  hesitatingly,  but  without  mistake,  "Robert  Mar- 
shall," but  on  closing  his  eyes  he  wrote  his  name  in  a  much 
firmer  hand,  and  with  less  hesitation,  than  he  did  while  using 
his  sight.  At  my  request  he  wrote  down  "  Manchester."  The 
paper  on  which  he  had  been  writing  was  now  withdrawn  from 
him,  and  presented  again  after  a  short  interval.  Pointing  to 
the  first  line  written  by  him,  he  read  "  Thomson  Brothers," 
which  was  correct;  but  the  second  line,  which  was  his  own 
name,  the  third,  which  was  "  Manchester,"  and  the  fourth, 
which  was  his  own  name  again,  were  read  equally  with  the 
first  as  "Thomson  Brothers."  On  being  tried  to  spell  from  a 
printed  page,  every  letter  was  found  to  be  wrong-,  but  sing'u- 
larly  he  could  read  aright  two  or  three  out  of  the  nine  single 
numbers,  the  number  4  being  generally  correct.  The  follow- 
ing note  was  now  handed  to  me  by  one  of  the  patients,  who 


1 60  Aphasia. 

Avas  the  subject  of  locomotor  ataxia,  with  white  atrophy  of  the 
optic  discs.  It  was  written  on  a  memorandum  form,  headed 
"Henshaw's  Blind  Asylum/'  and  proceeded:  "Dear  Sir,— I 
shall  be  much  obliged  if  you  let  me  know  whether  or  not  you 
consider  it  likely  that  A.  B.  will  recover  his  sight. — Yours, 
etc."  I  handed  this  note  to  Marshall,  and  asked  him  to  read 
it.  He  immediatelj'  took  it,  scanned  it  carefully  through  his 
spectacles,  moving  it  backward  and  forward  a  little  until  he 
got  it  to  the  best  distance  for  his  sight,  and  he  then  read  slowly 
and  deliberately,  but  without  much  hesitation:  "Manchester 
Royal  Infirmary.  Dear  Sir, — You  are  requested  to  bring  this 
note  with  you  the  next  time  3'ou  come  to  the  Infirmary,"  and 
ended  up  with  his  usual  formula,  "That  is  what  I  make  of  it; 
I  don't  know  whether  it  is  right  or  not."  His  wife  then  said : 
"  At  home  he  pretends  to  read  the  newspaper,  and  he  reads 
such  stuff,  all  made  out  of  his  own  head.  Last  night  he  was 
reading  to  me  aloud,  and  it  was  all  stuff  made  up,  3'ou  know. 
After  a  time  he  got  tired,  and  asked  me  to  read.  I  read  it  as 
it  was  in  the  paper;  it  was  something  about  the  war  (Egyp- 
tian). He  was  very  quiet  for  some  time,  and  then  he  asked, '  Is 
that  what  it  says  in  the  paper  ? '  and  when  I  told  him  it  was, 
he  said,  '  Well,  then,  I  must  be  an  idiot.' "  She  then  added, 
"  He  often  saj^s  he  thinks  he  must  be  an  idiot  now." 

In  August,  1885,  Dr.  Wansbrough  Jones  and  myself,  in 
testing  him,  gave  him  the  following  paragraph  to  read :  "  The 
Bishop  of  Manchester. — It  is  stated  that  the  Bishop  of  Man- 
chester is  slightly  indisposed,  and  will  be  unable  to  fulfil  his 
engagement  to  preach  at  St.  Paul's,  Brunswick  Street,  next 
Sunday  morning."  After  taking  considerable  time  and  care  in 
adjusting  his  spectacles,  and  getting  the  point  of  the  index 
finger  of  his  right  hand  on  the  paragraph,  he  read :  "  The 
monej^  market  has  been  brought  to  a  close,  and  considered 
much  more  easy  than  it  was,  and  I  think  it  is  going  to  im- 
prove." 

December  16th. — R.  M.  was  again  examined  at  the  Infirmary 
to-daj^  and  he  is  found  to  be  practically  unchanged.  The 
hemianopsia  appears  to  be  as  complete  on  both  sides  as  it  was 
wiien  the  patient  was  examined  about  eighteen  months  ago. 
When  asked  to  read  he  makes  very  elaborate  preparations, 
and  utters  a  few  sentences  which  have  not  the  remotest  con- 
nection with  anything  that  is  before  him  on  the  printed  page. 
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He  can  write  a  short  word  to  dictation,  but  cannot  complete 
polysyllabic  words  or  a  sentence.  Asked  to  write  a  word  of 
two  or  three  sj^llables,  he  raa,y,  by  writing  very  fast,  write 
correctly ;  but,  if  he  once  raises  his  pen,  he  gets  confused,  and 
soon  gives  up  the  attempt.  After  raising  his  pen  in  the  mid- 
dle of  a  word,  he  generally  makes  several  attempts  to  join 
the  remainder  of  the  word  to  the  last  letter,  and  not  succeed- 
ing in  this,  he  begins  the  word  anew,  but  after  one  failure  he 
seldom  succeeds  in  completing  it.  Asked  to  write  "com- 
mand," for  example,  he  wrote  "  comma."  He  then  raised  his 
pen,  got  confused,  and  after  several  futile  attempts  to  com- 
plete the  word,  he  began  anew  and  wrote  "  com,"  when  he  got 
confused  a  second  time  and  gave  up  the  attempt  altogether. 
But  if,  when  he  stops  writing  in  the  middle  of  a  word,  the  next 
succeeding  letters  are  loudl}^  sounded  in  his  ear,  he  can  often 
complete  even  a  long  word.  He  generally  recognizes  his  own 
name,  and  always  reads  correctly  "  Manchester  Royal  Infirm- 
ary "  as  the  heading  of  his  prescription  book.  The  next  line 
in  the  book,  *'  Dr.  Ross's  patient,"  is  sometimes  said  to  be  "  Dr. 
Ross  and  company."  It  would,  however,  appear  that  his 
recognition  of  these  words  is  more  or  less  guesswork,  inasmuch 
as  he  names  other  words  "Manchester  Royal  Infirmary,"  as  he 
did  in  the  case  of  the  letter  from  "  Henshaw's  Blind  Asjdum." 
He  seldom  or  ever  declines  to  give  some  name  to  a  word  pre- 
sented to  him,  but  beyond  those  I  have  just  mentioned  I  have 
never  known  him  to  have  been  correct.  He  is  even  unable  to 
recognize  a  single  letter.  Occasionally^  he  names  a  letter  cor- 
rectl}',  but  the  next  time  it  is  presented  to  him  he  generally 
names  it  wrongly,  thus  showing  that  his  being  right  was  a 
mere  accident.  With  numbers  he  can  generally  recognize  3, 
4,  and  7,  but  with  the  remaining  numbers  he  is  more  often 
wrong  than  right.  He  recognizes  quickly  and  names  geomet- 
rical figures,  such  as  a  square  or  a  circle,  and  recognizes  por- 
traits. I  showed  him,  for  example,  a  photograph  of  myself,  and 
asked  him  whom  it  represented.  On  getting  it  at  the  right  focal 
distance  for  his  sight,  he  instantly  replied, "  It  is  not  a  very  good 
one,  but  it  should  be  Dr.  Ross."  His  spoken  language  is  not 
at  all  impaired.  His  deafness  makes  him  a  stupid  man  to 
converse  with,  but  there  is  no  recognizable  defect  of  an}-  kind 
in  his  spoken  speech.  He  names  correctly  and  promptly  all 
objects  presented  to  him,  and  seems  much  amused  at  being 
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asked  the  names  of  his  bodily  organs.  He  obeys,  without  any 
hesitation  or  confusion,  all  spoken  requests,  and  gives  rational 
replies  to  all  questions. 

January  IGth,  1886. — Mrs.  Marshall  came  to  the  Infirmary 
this  morning  for  her  husband's  medicine — an  iron  mixture. 
In  speaking'  of  him  she  volunteered  a  very  interesting  piece  of 
information.  "He  has  given  over  attempting  to  read  the 
newspaper  now,"  she  said.  "A  short  time  ago,"  she  con- 
tinued, "  I  hardly  knew  what  to  do  with  him.  He  tried  to 
read  the  newspaper,  and  he  kept  saying,  '  I  don't  know  what 
is  the  matter  with  the  papers  nowadays,  they  are  filled  with 
such  silly  stuff.'  I  frequently  had  to  get  him  as  many  as  four 
newspapers  in  a  day  to  see  if  it  would  satisfy  him.  At  last  I 
was  obliged  to  tell  him  that  it  was  not  the  newspapers  that 
were  wrong,  but  that  it  was  he  who  could  not  read,  and  now  he 
has  given  over  trying." 

In  the  following  case  the  word-blindness  was  at  first  ac- 
companied by  a  considerable  degree  of  word-deafness,  but  the 
patient  is  recovering  from  the  latter  condition,  while  the 
former  persists.  The  speech  disorder  is  accompanied  by  an 
incomplete  homonymous  hemianopsia.  For  the  notes  of  the 
case  I  am  indebted  to  Mr.  Windle,  my  clinical  clerk. 

Case  III, — James  Profflt,  aged  53  years,  was  admitted  as 
an  in-patient  to  the  Manchester  Royal  Infirmary,  on  October 
7th,  1885. 

History. — The  following-  account  was  obtained  chiefly  from 
the  patient's  wife.  Thej^  have  been  married  for  about  25  years. 
Twelve  months  after  they  were  married  his  wife  had  a  still- 
born child,  which  she  thinks  was  born  at  the  seventh  month. 
Two  other  stillborn  children  followed  in  succession  at  intervals 
of  twelve  months;  then  she  had  a  living  child  at  full  time, but 
it  died  of  convulsions  at  three  weeks  old,  and  another  still- 
born child  followed  at  the  lapse  of  another  twelve  months. 
After  this  time  she  has  had  five  living  children,  all  of  whom 
are  now  alive  and  healthy.  The  patient  does  not  own  to  hav- 
ing contracted  syphilis  when  a  young  man.  The  patient  has 
always  been  a  very  healthy  man,  and  his  occupation — an  out- 
door laborer^has  been,  on  the  whole,  a  healthy  one,  although 
it  exposed  him  to  alterations  of  weather.     He  has  never  been 
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a  hard  drinker,  but  at  times  took  a  moderate  quantity  of  beer. 
A  month  previous  to  the  date  of  his  admission,  he  was  sud- 
denly seized,  when  getting  up  in  the  morning-,  witli  some  kind 
of  attack,  of  which  neitlier  he  nor  his  wife  can  g-ive  a  very 
satisfactory^  account  further  than  that,  as  he  recovered  from 
the  first  loss  of  consciousness,  he  was  found  to  be  speechless, 
and  paralyzed  on  the  right  side  of  the  body.  For  the  first  few 
dii3's  he  could  hardly  understand  anything  that  was  said  to 
him,  and  his  attempts  at  speaking  were  almost  unintelligible, 
but  he  soon  showed  signs  of  amendment,  and  he  began  to  un- 
derstand better,  and  to  say  a  few  words,  which  sufficed  to 
make  known  his  ordinarj'^  wants. 

Present  Condition. — On  admission,  the  patient  is  found  to 
be  a  short,  strong,  muscular  man,  with  a  tendency  to  obesit3^ 
The  area  of  cardiac  dulness  is  slightly  enlarged  downward 
and  to  the  left,  the  second  sound  at  the  base  is  considerably 
accentuated,  and  the  arteries  at  the  temples  and  wrists  are 
somewhat  tortuous,  but  not  knotty  or  calcified.  The  urine  is 
free  from  sugar  or  albumin,  and,  with  the  exception  of  some 
bronchitis  and  emphysema,  the  thorax  and  abdominal  organs 
are  free  from  disease.  The  patient  drags  the  right  leg  a  little, 
and  there  is  a  slight  relative  increase  in  it  of  the  patellar- 
tendon  reaction.  The  right  hand  is  paralyzed,  and  the  fingers 
are  flexed  into  the  palm,  and  rigid,  but  the  patient  can  move 
that  extremity  pretty  freely  at  the  elbow  and  shoulder  joints. 
The  tendon  reactions  are  exaggerated  at  the  right  wrist  and 
elbow.  There  is  a  slight  relative  loss  of  expression  of  the  right 
side  of  the  face,  but  so  slight  as  to  be  scarcely  perceptible,  but 
there  is  no  deviation  of  the  tongue  on  protrusion.  On  admission, 
the  patient  had  complete  right-sided  bilateral  homonymous 
hemianopsia.  He  had  a  confused  and  lachrymose  appearance, 
and  when  asked  his  name  he  drawled  out  "Ja-a-ames  Pro-o-offit," 
prolonging  the  open  vowel  in  each  word  to  a  most  comical 
degree.  He  is  unable  to  give  a  connected  account  of  himself, 
but,  after  manifesting  some  confusion,  and  making  some  mis- 
takes, he  ultimately  comes  to  interpret  and  obey  correctly 
such  simple  requests  as,  "  Put  out  j^our  tongue ; "  "  Close  3'our 
eyes;"  "Show  your  hand."  To  the  question,  " How  old  are 
you?"  he  replies,  "I  ca-a-ana  te-e-11;"  but  when  asked,  "Are 
you  a  hundred  years  old?  "  he  rejoins,  with  manifest  surprise, 
"  Tut !  No-o-a,  ma-a-an.     I-i-i'm  o-o-only  a  yo-o-oung  fe-e-llov/ 
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yet."  Asked  if  he  is  50  years  of  age,  he  says,  "  Mo-o-re,"  and 
when  53  is  mentioned,  he  repUes,  with  evident  satisfaction, 
"Tha-a-at's  it."  Asked  the  name  of  his  hand,  he  says,  ''I 
ca-a-ana  just  tell,  I  kno-o-ow  it  qui-ite  we-ell,  but  I  ca-a-ana 
te-ell."  "  Is  it  your  head  ?  "  "  No-oa,  sir."  "  Is  it  your  foot  ?  " 
"  No-oa,  sir."  "  Is  it  your  hand  ?  "  "  Ye-es,  sir,  tha-a-at's  it," 
he  replies,  with  the  usual  manifest  air  of  satisfaction.  Tried 
with  his  head,  eyes,  and  other  bodily  organs,  and  with  sur- 
rounding objects,  it  was  the  same;  he  was  unable  to  tell  the 
correct  name,  but  he  at  once  recognized  whether  a  name  is 
correct  or  not  when  it  was  uttered  in  his  hearing.  He  recog- 
nizes James  Prof&t,  as  written  on  the  bed-ticket,  but  he  is  un- 
able to  read,  or  even  to  spell,  my  name,  or  any  of  the  printed 
words,  such  as  "  Manchester  Royal  Infirmary,"  on  the  ticket. 
He  is  also  unable  to  make  out  a  single  word  or  letter  from  a 
newspaper.  He  is  incapable  of  identif3dng  written  or  printed 
numbers.  He  can,  however,  tell  whether  a  particular  written 
or  printed  letter  or  number  is  or  is  not  correctly  named  in  his 
hearing.  Any  short  and  simple  word  uttered  in  his  hearing 
he  is  able  to  repeat  at  once,  but  gets  confused  when  asked  to 
pronounce  long  words  with  many  s^dlables,  such  as  "  Con- 
stantinople," and  often  sticks  at  the  end  of  the  second  syllable. 
Asked  to  write  his  name,  he  takes  the  pen  in  his  left  hand,  his 
right  being  paralyzed,  and  makes  up  and  down  strokes  like  a 
continuous  letter  m,  but  he  cannot  write  James,  which  he  is 
evidently  attempting.  He  also  writes  from  right  to  left,  and 
slants  the  strokes  from  left  to  right,  as  in  mirror-writing,  this 
being  the  opposite  way  to  the  usual  method  of  writing  with 
the  right  hand.  After  struggling  painfully  with  these  up  and 
down  strokes  for  a  short  time,  he  throws  down  the  pen  and 
declares  his  inability  to  write;  and  then  adds,  "I  ne-ever 
wa-as  a  goo-od  scho-o-olard."  "  But  3'ou  could  alwaj' s  write 
your  name  quite  well  ?  "  I  said  inquiringly.  "  Oh,  3'e-e-s,  sir." 
"And  you  could  read  the  newspaper."  "Oh,  ye-es,  sir;  qui-ite 
we-ell."  The  fact  that  the  patient's  wife  had  several  stillborn 
children  rendered  syphilis  probable,  notwithstanding  his  denial 
of  having  had  a  primary  sore;  and  he  was  consequently 
ordered  ten  grains  of  iodide  of  potassium  three  times  a  day, 
and  two  grains  of  blue  pill  night  and  morning. 

November  I9th. — During  his  residence  in  the  Infirmary  the 
patient  improved  greatly.     Almost  every  trace  of  hemiplegia 
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disappeared  from  the  right  side  of  the  body,  even  the  tendon 
reactions  at  the  knee  and  wrist  having-  become  almost  normal. 
Soon  after  his  admission  it  was  observed  that  his  fields  of 
vision  were  rapidly  enlarging  on  the  blind  sides,  and  the  an- 
nexed perimetric  tracings  (Figs.  3  and  4),  which  were  taken  on 
October  19th — twelve  days  after  admission — show  that  the  bi- 
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Figs.  Sand  4.— Charts  of  the  Fields  of  Vision  in  the  case  of  James  Profflt  showing  by  the 
heavy  line  general  restriction  of  the  fields  with  incomplete  bilateral  hemianopsia. 


lateral  hemianopsia  was  \iy  no  means  so  perfect  at  that  date  as 
it  was  when  the  patient  was  first  examined.  At  the  date  of 
the  present  report  the  fields  have  enlarged  still  further,  and 
instead  of  a  complete  bilateral  hemianopsia  the  fields  are 
only  slightly  restricted  on  the  right  side.  The  patient  can 
now  name  the  different  parts  of  his  body  and  the  common 
objects  by  which  he  is  surrounded,  but  still  hesitates  over 
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the  name  of  any  unaccustomed  object  presented  to  him.  The 
power  of  naming-  has,  however,  come  to  him  only  gradually 
and  by  a  certain  amount  of  training-.  He  experienced  a  g-ood 
deal  of  difficulty  in  giving  a  name  to  his  own  ear.  When 
the  word  "  ear  "  was  uttered  in  his  hearing,  he  at  once  recog- 
nized that  it  was  the  appropriate  name  for  his  organ  of 
hearing,  and  repeated  the  word  readily,  while  holding  the 
lobule  of  his  ear  between  his  finger  and  thumb.  If  asked  the 
name  again   after  a  short  interval,  he  would   say  "There, 
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I've  lost  it;  I  cannot  tell,"  and  he  would  then  close  his  eyes 
and  turn  his  head  now  to  one  side,  then  to  the  other,  as  if 
he  were  intentlj^^  listening;  but  all  in  vain,  and  he  would 
soon  give  up  the  effort.  After  the  lapse  of  a  few  days,  how- 
ever, when  once  the  word  "  ear "  was  uttered  in  his  hearhig, 
he  would  retain  the  use  of  it  for  the  remainder  of  that  morn- 
ing, but  would  forget  it  by  the  following  day.  After  another 
interval  of  a  few  days  he  was  able  to  retain  the  use  of  the 
word  permanently.  When  he  had  made  considerable  progress 
in  acquiring  the  names  of  his  own  organs  and  of  the  surround- 
ing objects,  I  presented  my  watch  to  him  and  asked  him  to 
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name  it.  He  was  unable  to  do  so.  I  then  asked,  "Is  it  a 
bell?"  to  which  he  promptly  replied,  "No,  sir!"  "Is  it  a 
clock  ?  "  1  now  asked.  To  this  question  he  replied  somewhat 
dubiously,  "  That's  something-  like  it ;  "  but  when  asked,  "  Is  it 
a  watch  ?  "  his  expression  brightened  up  and  he  immediately 
responded,  "  That's  it — a  watch."  He  was  now  requested  to 
read  off  the  time  from  the  watch.  After  several  futile  efforts 
he  placed  the  tij)  of  the  index  finger  of  the  rig-ht  hand  opposite 
the  figure  one,  and  carrj^ing  it  slowly  round  the  dial,  he  named 
correctly  each  figure  in  succession  until  he  came  to  twelve; 
but  even  then  he  was  unable  to  tell  the  correct  hour,  and  never 
attempted  to  read  the  minutes.  I  now  asked  him  if  the  right 
time  were  a  quarter  past  six,  purposely  naming  the  wrong 
time,  and  he  immediately  answered  in  the  negative;  but  on 
asking"  if  it  were  twenty-five  minutes  past  eleven — the  correct 
time — he  said,  "That's  more  like  it;"  but  his  assent  was  not 
g-iven  with  that  bright  intelligence  he  manifests  when  he 
recognizes  the  forgotten  name  of  an  object.  He  was  now  dis- 
charged from  the  Infirmary  and  made  an  out-patient. 

January  16th,  1886. — James  Proffit  appeared  as  an  out- 
patient at  the  Infirmary  this  moring.  He  has  improved  con- 
siderably in  his  speech  since  the  last  report;  there  is  not  much 
restriction  to  be  discovered  now  in  the  fields  of  vision,  and  the 
hemiplegia  has  almost  disappeared.  He  named  correctly  most 
of  the  objects  presented  to  him,  but  on  being  asked  the  name  of 
one  of  those  table-bells  which  is  rung  by  striking  a  brass  knob 
at  the  top  of  the  instrument,  he  hesitated,  and  for  some  time 
failed  to  recollect  it.  He  closed  his  eyes,  and  turned  his  head, 
at  first  to  one  side,  and  then  to  the  other,  as  if  he  were  listen- 
ing; he  then  opened  his  eyes,  and  said,  disappointingly,  "I 
cannot  justly  remember  it."  After  a  pause,  his  face  bright- 
ened up  a  little,  and,  tapping-  the  side  of  his  head  with  the  tip 
of  the  middle  fing-er  of  his  rig'ht  hand,  he  remarked,  laughingly, 
"  I  have  it  here  quite  well,  if  it  would  only  come  out,'^  and  im- 
mediately afterward  he  became  ver}'-  animated,  and  brought 
down  his  hand  on  the  knob  of  the  bell,  ringing  it  violently, 
while,  at  the  same  time, he  shouted  out,  "Bell!  There,  I  have 
got  it."  He  repeats  most  words  very  promptly  when  uttered 
in  his  hearing.  He  even  succeeded  in  pronouncing  "  Constan- 
tinople "  fairly  well,  but  stuck  in  the  middle  of  "  hippopotamus." 
The  correct  spelling  of  his  surname  not  being  knoAvn  to  us. 
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I  wrote  on  a  piece  of  paper,  "  James  Prophet,"  and  asked  him 
if  that  were  correct.  "  Yes,  I  think  that's  it,"  he  said  dubiously. 
"  Do  you  not  think  that  this  is  right  ? "  I  asl^ed,  and  wrote 
down  "  Profit."  "  No,  sir,"  he  repUed  hesitating-ly,  "  I  think 
that's  it,"  pointing-  with  his  finger  to  tlie  first  name,  but  he 
then  pointed  to  the  letter  "  f "  in  the  second  name,  and  said, 
"  There  are  two  there."  I  now  wrote  down  "  Prophit,"  and  he 
said  promptly,  "  No,  sir ; "  and  again  pointing  to  the  first,  he 
said,  "  I  think  that's  it."  I  now  spelt  the  name  "  Profflt,"  when 
he  immediately  called  out,  "  That's  it,"  and  afterward  adhered 
to  this  assertion  in  a  very  positive  manner.  On  being  asked 
to  read  the  heading  of  his  prescription  book,  he  surprised  us 
by  saying,  "  Manchester  Royal,"  but  he  failed  to  make  out 
"  Infirmary."  I  now  asked  him  to  spell  the  word,  but  he  was 
incapable  of  telling  a  single  letter,  and  could  not  be  got  to 
hazard  a  guess.  I  pointed  to  the  first  letter,  and  asked  him 
if  it  were  "  A."  " No,  sir,"  he  replied.  "Is  it  ' B ' ? "  I  asked. 
" No,  sir,"  he  said  laughing.  "Is  it  ' I '  ? "  was  now  inquired. 
"Yes,  sir;  that's  it,"  he  said,  with  emphatic  assurance.  It 
was  the  same  with  all  the  other  remaining  letters.  He  at 
once  knew  when  they  were  correctly  named  in  his  hearing,  and 
could  immediately  repeat  them,  but  he  was  quite  unable  to 
name  them  correctly  without  prompting.  He  could  not  read 
a  single  word  from  a  newspaper,  or  even  recog'nize  a  single 
letter.  On  being  asked  to  tell  the  time  by  a  watch  he  at  first 
failed,  but  after  a  time  he  drew,  as  he  did  on  a  previous  occa- 
sion, his  index  finger  round  the  dial,  and  counted  from  one  up 
until  he  came  to  twelve,  the  hour-hand  pointing  to  twelve. 
After  looking  for  some  time  at  the  hour-hand,  he  drew  his 
finger  back  to  the  minute-hand,  which  was  pointing  between 
seven  and  eight,  and  after  another  considerable  interval,  he 
burst  out  with  "Twenty  minutes  to  twelve;  that's  it." 

In  the  next  case  which  I  shall  report  word-blindness  is  ac- 
companied by  word-deafness.  The  patient  is  also  suffering 
from  bilateral  hemianopsia. 

Case  IV. — Joseph  Lander,  aged  51  years,  entered  the 
Manchester  Royal  Infirmary  under  Dr.  Ross,  on  August  20th, 
1884. 

History. — The  patient  is  a  working  engineer,  and  has  been. 
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according-  to  his  wife's  statement,  alwaj^s  a  strong-  and  healthy 
man.  He  has  been  married  eighteen  years,  and  has  three 
children,  all  of  whom  are  health3\  There  is  no  evidence  of 
syphilis.  The  patient  has  indulged  freely  in  beer-drinking-;, 
and  has  been  a  good  deal  exposed  to  cold  and  wet;  but  he  has 
alwaj'S  had  a  comfortable  home  and  been  well  fed.  Three 
weeks  before  he  came  to  the  Infirmary  he  was  from  home  and 
slept  at  Sheffield.  He  went  to  bed  in  his  usual  health,  but  in 
the  morning-  he  was  unable  to  speak.  All  he  could  say  was 
"  home,"  "  home,"  and  he  wanted  to  go  to  the  station  in  order 
to.  get  back  to  Manchester.  He  was,  however,  detained  until 
his  wife  arrived,  and  she  immediately  got  him  to  the  train  and 
brought  him  back  home.  For  the  first  few  weeks  he  was  under 
the  care  of  Dr.  Scott,  and  during  that  time  he  could  speak  but 
little,  and  understood  very  imperfectly  what  was  said  to  him. 
The  day  after  he  came  home  he  wanted  some  article  of  diet. 
He  kept  repeating,  "  I  want  some  of  them  there,"  and  at  the 
same  time  he  put  his  hands  together,  and  moved  them  as  if 
he  were  breaking-  a  biscuit  in  two.  His  wife  presented  to  him 
every  kind  of  diet  she  could  think  of,  and  even  sent  out  for 
oysters  and  various  other  likely  articles,  but  it  was  only  at 
the  end  of  five  or  six  hours'  experimenting-  that  she,  aided  by 
her  3'oungest  son,  hit  upon  the  diet  he  wanted,  which  consisted 
of  boiled  bacon  and  beans. 

Present  Condition. — The  patient  is  a  strong-,  muscular 
man,  and  with  the  exception  of  the  usual  signs  of  arterial  de- 
generation he  is  free  from  any  organic  disease.  So  far  as  can 
be  judged,  the  patient  is  the  subject  of  a  right-sided  bilateral 
homonymous  hemianopsia;  but  it  is  so  difficult  to  make  him 
understand  the  necessary  directions,  and  he  is  so  confused  in 
his  replies,  that  it  is  impossible  to  attain  to  any  certainty  on 
this  point.  When  asked  to  put  out  his  tongue  he  instantly 
obeys,  but  does  not  comply  with  any  other  requests  unless  the 
spoken  demand  is  accompanied  by  expressive  pantomime. 
He  is  incapable  of  naming  correctly  almost  any  object  pre- 
sented to  him,  or  any  of  his  bodily  org-ans.  His  fingers  he  calls 
the  first,  the  second,  the  third,  and  the  fourth.  Shown  a  bunch 
of  keys,  he  took  a  hold  of  one  between  the  finger  and  thumb  of 
the  right  hand,  and  imitating-  the  unlocking-  of  a  door  he  said, 
"It's  a  wheel."  Not  being-  satisfied  with  this  name,  he  made 
several  other  attempts  to  re-name  it,  and  as  every  fresh  effort 
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ended  in  his  calling  it  ''a  wheel,"  he  at  last  g-ave  up  the  at- 
tempt, and  said,  "That's  the  way  I  am;  I  know  it  quite  well, 
but  I  cannot  say  it/'  When  asked  to  count  numbers  in  suc- 
cession, beginning  Avith  one,  he  always  says,  "  The  first,  the 
second,  the  third,"  etc.,  and  by  no  persuasion  can  he  be  made 
to  say  "  one,  two,  three,"  etc.  He  is  wholly  incapable  of  break- 
ing in  upon  the  series.  When  asked  to  say  "  three,"  for  in- 
stance, he  begins  by  "the  first."  Shown  a  shilling,  he  called 
it  "the  first;"  then  correcting  himself,  he  named  it  "Satur- 
day." Shown  half-a-crown,  he  called  it  " tw^o  and  two  pence; " 
but  when  the  shilling  was  again  presented  to  him,  he  named 
it  correctly.  The  half-crown  being  again  shown  him,  he  called 
it  "  two  and  two  pence  halfpenny ; "  but  evidently  recognizing 
that  he  had  made  a  mistake,  he  said,  "  That's  what  bothers 
me;    I   cannot  say  it."      Shown   a   pencil,  he   said,  "It's   a 

pu ;  it's  a  punt — ;  no,  that's  what  bothers  me,"  and  he 

gave  up  the  attempt.  Asked  the  day  of  the  week  (Wednes- 
day), he  said  it  was  "Waterday."  He  cannot  read  a  word  or 
recognize  a  single  letter  or  number ;  but  as  he  gets  very  irri- 
table w^hen  pressed  to  read,  it  is  possible  that  his  incapacity 
may  not  be  so  great  as  it  seems.  He  cannot  be  induced  to 
attempt  to  write  his  name;  and  when  asked,  he  protests 
loudly  that  he  can't.  The  patient  was  very  unsettled  in  the 
Infirmary,  and  was  discharged  on  September  8th,  1884. 

January  16th,  1886.— Joseph  Lander  appeared  occasionally 
at  the  Infirmary  as  an  out-patient  for  some  time  after  his  dis- 
charge as  an  in-patient.  About  the  beginning  of  1885  his  wife 
told  me  that  he  was  "  fretting  at  not  getting  to  his  work,"  and 
at  her  urgent  request  I  wrote  a  note  to  his  employers  to  say 
that  I  thought  it  likely  that  he  would  be  found  on  trial  to  be 
quite  capable  of  undertaking  his  previous  work  of  taking 
charge  of  a  stationary  engine.  He  appears  to  have  been  an 
old  and  valued  servant,  and  was  accordingly  reinstated  in 
charge  of  his  engine,  and  he  has  continued  to  perform  his 
duties,  without  assistance,  from  that  time  until  this  date. 
Since  he  entered  upon  his  old  employment  I  have  seen  little 
of  him  until  this  evening,  when  he  came  for  examination,  in 
obedience  to  a  post-card  I  sent  him  a  day  or  two  ago.  In 
general  health  he  is  much  the  same  as  he  was  when  he  came 
first  under  observation,  but  looks  considerably  older  now  than 
he  did  then.     An  examination  of  his  fields  of  vision  shows  that 
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he  is  suffering-  from  a  complete  rig-lit-sided  bilateral  homony- 
mous hemianopsia,  the  blind,  being  separated  from  the  sensi- 
tive parts  of  each  retina  by  a  sharply-defined  vertical  line. 
His  speech  has  improved  considerably  in  several  respects  since 
last  report.  He  can  now  name  correctly  many  common  ob- 
jects, and  several  of  his  own  bodily  org-ans,  but  his  vocabulary 
of  names  is  still  very  limited.  His  nose,  head,  eyes,  mouth  he 
named  correctly  and  promptly.  Asked  the  name  of  his  finger, 
he  said,  "That's  \\\j  first;"  but,  on  being  pressed  still  further 
for  a  name,  he  replied,  "That's  the  way  I  am;  I've  forgotten 
it  again;  I  know  it  sometimes  quite  well."  On  the  name  being 
uttered  in  his  hearing,  he  recognizes  its  correctness  and  re- 
peated it.  Asked  the  name  of  his  ear,  he  replied  by  the  usual 
formula  of  failure,  "  That's  the  way  I  am;  I  have  forgotten  it." 
"  Is  it  your  nose  ?  "  I  asked.  "  This  should  be  my  nose,"  he 
replied  archly,  while  at  tlie  same  time  pointing  to  the  proper 
organ.  Catching  a  hold  of  his  ear,  I  said,  "  This  is  your  ear. 
Say  my  ear."  In  reply,  he  said,  "My  nose;  no,  that's  not  it," 
and  after  many  efforts  he  was  still  unable  to  repeat  the  correct 
w^ord.  I  then  asked  him  to  say  the  letter  E,  but  in  this  also 
he  failed.  I  now  got  him  to  repeat,  after  me,  the  alphabet, 
beginning  with  A,  and  when  he  got  to  E  I  stopped  him,  and 
asked  him  to  say  ear,  but  it  was  only  after  several  repetitions 
of  this  process  that  he  at  last  succeeded  in  getting  the  word. 
My  first  effort  to  get  him  to  repeat  a  w^ord  after  me  w^as  to 
ask  him  to  say  "  Constantinople."  "  I  could  not  say  it,"  he 
replied,  "  if  you  were  to  give  it  me."  On  being  pressed,  he 
made  one  or  two  attempts,  but  never  succeeded  in  getting  the 
first  sjdlable.  Some  short,  common  words,  like  ink,  for  ex- 
ample, he  repeated  after  me  without  hesitation.  His  capacity 
to  understand  questions  varies  a  good  deal.  On  interrogating 
him,  for  example,  about  his  vision,  he  gave  a  graphic  account 
— partly  in  words  and  partly  by  acting — of  how  his  visual  de- 
fect caused  him  to  come  into  collision  with  people  on  the  street. 
"  Little  children,"  he  said,  "  get  right  under  me  before  I  see 
them;  I  am  frightened  of  going  over  them."  A  few  minutes 
before  this  he  Avas  bemoaning  his  condition,  and  said,  "If  you 
were  to  ax  me  my  own  name  just  now  I  could  not  tell  you." 
I  asked  him  if  he  could  write  it,  and.  with  some  reluctance, 
he  took  the  pen  and  wrote — 
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When  he  came  to  the  last  letter,  which  was  evidently  intended 
for  the  first  letter  of  his  surname,  he  stopped,  and,  after 
several  efforts  to  continue,  he  said,  "No,  I  can't  manage  it." 
He  now  made  a  fresh  attempt,  and  wrote — 


but  could  g-o  no  further,  and  said,  "  T'other  part  of  the  name 
I  can't  manag"e  at  all."  During-  these  attempts  at  writing-  his 
name  he  g-ot  very  flushed  in  the  face,  and  for  some  time  after- 
ward he  was  very  confused.  I  asked  him,  "  Where  do  you 
live  ?  "  "  What,  what  ?  "  he  asked,  "  my  father  ?  "  His  wife 
thei;  asked  him  the  same  question  in  the  vernacular,  but  he 
still  kept  asking  in  a  confused  manner,  "  What,  my  sister  ? 
my  grandmother  ?  "  I  then  mentioned  Ardwick,  the  locality 
in  which  he  lived.  "  Oh,  Ardwick  ?  "  he  said,  "  Oh,  yes,  I  live 
in  Ardwick,"  but  he  could  not  be  g-ot  to  name  the  particular 
street,  even  after  it  was  told  him.     I  now  wrote — 


"^ayi^^i^j^X^ 


plainly  on  a  piece  of  paper,  and  asked  him  to  copy  it,  and  after 
considerable  hesitation  and  trouble  he  wrote — 


.^i^%:;-<^^^ 
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Finding  that  the  copy  had  assisted  him  in  writing-  his  name,  I 
asked  him  to  copy  the  word  "  contents/'  whicli  was  printed  in 
moderatelj'-larg-e  capitals  in  a  newspaper  lying-  on  the  table. 
He  was,  however,  unable  to  copy  a  single  letter  from  the 
printed  page,  but  when  I  wrote  the  word — 

on  a  piece  of  paper,  he  wrote  below  it  the  following — 


.^^i>^^^^^-/^. 


which  is  a  fair  attempt,  although  it  would  not  be  easily  de- 
ciphered if  not  for  the  knowledge  that  it  was  an  endeavor  to 
copy  the  word  "contents."  I  now  drew  a  square  on  paper, 
and  he  immediately  made  a  very  accurate  copy  of  it,  but  was 
unable  to  name  the  figure,  and  added,  "I  know  it  quite  well; 
I  used  to  do  a  lot  of  this  at  our  work,"  meaning  that  drawing 
was  a  necessary  accomplishment  for  an  engineer.  I  then  drew 
roughly  the  outline  of  a  man's  face,  and  he  immediately  took 
the  pen  and  quickly  drew  another,  and  laughingly  remarked, 
"  I  have  put  plenty  of  nose  on." 

The  patient  is  quite  unable  to  read  a  single  word.  He  can, 
however,  recognize  some  letters  of  the  alphabet,  but  not 
others.  My  ej^e  lighting  upon  the  word  "  whiske}^"  printed  in 
moderately-sized  capitals  on  the  cover  of  the  Graphic,  a  word 
doubtless  at  one  time  verj'-  familiar  to  him,  I  asked  him  to 
spell  it.  He  spelt  it,  "  H,  h,  i,  s,  h,  e."  His  mistakes  having 
been  corrected,  he  at  last  succeeded,  after  many  trials,  in 
spelling  it  correctly,  but  very  slowly.  He  voluntarily  con- 
tinued the  exercise,  and  at  each  repetition  he  spelt  the  word 
quicker,  and  with  greater  ease,  and  after  several  repetitions 
the  letters  followed  each  other  as  quickly  as  in  the  usual  spell- 
ing of  healthy  people,  when  at  last  his  countenance  lit  up  with 
a  smile,  and  he  pronounced  "  whiskey." 

We  have  already  seen  that  in  Case  III.,  and  still  more 
markedly  in  Case  IV.,  the  word-blindness  was  accompanied  by 
a  considerable  degree  of  word-deafness,  and  we  shall  now  pro- 
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ceed  to  describe  a  case  of  more  or  less  pure  word-deafness,  or, 
at  any  rate,  one  in  which  the  inabilit3'  of  comprehending-  spoken 
speech  was  not  accompanied  \iy  any  marked  difficulty  in  un- 
derstanding written  language.  It  may,  however,  be  observed 
that,  inasmuch  as  language  is  first  developed  m  connection 
with  the  sense  of  hearing-,  injury  of  the  auditory  mechanism 
may  be  expected  to  produce  a  much  more  profound  disorgani- 
zation of  the  faculty  of  speech  than  does  injury  of  the  visual 
mechanism.  An  imperfectly  educated  man,  for  example, 
scarcely  comprehends  written  speech  unless  he  reads  aloud, 
and  in  him  it  is  manifest  that  loss  of  the  faculty  of  appreciating 
spoken  speech  would  necessarily  carry  with  it  loss,  or,  at  least, 
great  diminution,  of  the  power  of  understanding  a  printed 
page.'  It  has  already  been  remarked  that  an  injury  of  the  im- 
pressive mechanism  of  speech  will  throw  into  disorder  the  ex- 
pressive mechanism,  and  it  is  in  cases  of  word-deafness  that 
we  meet  with  the  most  marked  examples  of  the  condition 
which  Kussmaul  has  called  paraphasia.  In  this  condition  the 
patient  applies  wrong-  names  to  objects,  using-  a  word  kindred 
in  its  meaning  with  the  one  intended,  as  "  worm  powder  "  for 
"cough  medicine;"  or  in  its  sound,  as  " parasol "  for  " castor 
oil,"  or  "  butter  "  for  "  doctor."  A  still  more  profound  disorder 
of  the  impressive  faculty  of  speech  is  reached  in  those  cases, 
which  are  by  no  means  rare,  in  which  the  patient  is  unable  to 
name  his  own  bodily  org-ans,  or  any  of  the  common  objects 
by  which  he  is  surrounded.  Inability  to  name  objects  has 
been  called  by  Kussmaul  the  aphasia  of  recollection.  We 
accept  the  term  simply  as  expressive  of  certain  clinical  facts, 
although  it  must  be  admitted  that  it  carries  with  it  somewhat 
undesirable  theoretical  implications.  With  these  preliminary 
remarks  we  shall  proceed  to  report  the  following  example  of 
word-deafness,  which  is  accompanied  by  a  profound  degree  of 
the  aphasia  of  recollection. 

Case  V. — James  Lee,  aged  57  years,  is  an  out-patient  under 
me  at  the  Manchester  Roj^al  Infirmary  at  the  date  of  this  re- 
port, December  16th,  1885.  He  has,  however,  been  more  or 
less  under  my  observation  for  the  last  four  or  five  years,  hav- 
ing- been  two  or  three  times  an  in-patient,  and  many  times  an 
out-patient,  of  the  Royal  Infirmary,  as  well  as  a  patient  several 
times  in  the  Barnes  Convalescent  Hospital  at  Cheadle. 
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Previous  History. — The  patient  was  born  in  Rug'by,  and 
was  a  g-as-fitter  by  trade,  but  for  many  years  he  has  been  a 
niessengfer  at  the  Manchester  Banl^ruptcy  Court.  He  was 
always  an  unsteady  man,  and  his  emplo-'ment,  in  serving- 
writs  for  the  last  few  years,  favored  his  drinking-  jDropensities, 
and  he  was  a  well-known  character  in  all  the  beer-houses  in 
Manchester  and  neig-Iiborhood.  He  has  a  g-rown-up  familj^ 
all  of  whom  are  healthy,  and  there  is  tiothing-  in  his  history 
pointing  to  syphilis.  When  he  came  for  the  first  time  under 
observation,  four  or  five  years  ag-o,  his  wife  stated  that  he  had 
a  fit  several  months  previously,  and  from  that  time  he  had 
been  unable  to  speak  correctl3^  She  asserted  that  he  was  not 
completelj^  unconscious  or  convulsed  during-  the  attack,  and 
that  he  never  had  any  sig-ns  of  paralysis.  On  admission  to 
the  Infirmary,  he  was  found  to  have  an  earthy  complexion, 
his  temporal  arteries  were  dilated  and  tortuous,  the  radials 
Avere  hard  and  knotty,  and  the  second  sound  of  the  heart  at 
the  base  was  hig-hly  accentuated.  The  urine  was  free  from 
albumin  or  sugar.  The  grasp  of  either  hand  was  good,  and 
there  was  no  exaggeration  of  the  tendon-reactions  at  either 
knee  or  wrist,  or  any  other  evidence  that  the  patient  had 
suffered  from  paralysis.  He  sees  imperfectly  with  the  left  eye, 
but  we  gather  from  him  that  this  defect  is  of  old  date.  The 
media  of  this  eye  are  transparent,  and,  with  the  exception  of 
slight  pallor  of  the  disc,  no  changes  are  discovered  in  the  back 
of  the  eye  on  ophthalmoscopic  examination.  The  right  eye  is 
the  subject  of  a  high  degree  of  presb3'opia,  but  there  is  no  re- 
striction of  the  field  of  vision,  and  the  optic  disc  is  healthy. 
On  applying  a  piece  of  camphor  to  the  left  nostril,  the  right 
being  closed,  he  gives  no  evidence  that  he  perceives  the  smell, 
but  when  he  sniffs  it  with  the  right  nostril  he  immediately 
draws  his  head  back,  and,  pointing  with  the  index  finger  to 
the  right  nostril, he  says,  "This  is  all  right, but,"  he  continues, 
pointing  now  to  the  left  nostril,  "  with  this  one  I  can't  at  all." 
This  test  has  been  frequently  apphed  during  the  many  yeai'S 
the  patient  has  been  under  observation,  and  always  with  the 
result  just  described.  His  sense  of  hearing  for  ordinar}'  noises 
is  very  acute.  He  hears  the  ticking  of  a  watch  when  it  is  a 
foot  or  more  from  either  ear,  and  the  slightest  knocking  at  a 
door,  or  other  noise  at  his  back,  causes  him  to  turn  round. 
No  other  sensory  disorders  have  been  discovered.    The  patient. 
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on  being  interrogated  with  regard  to  his  occupation,  rephed, 
"  When  gentlemen  got  into  trouble,  I  brought  an  action  against 
them,  and  then  thej^  were  all  right;"  and  in  order  to  make 
still  plainer  the  functions  he  exercised  in  connection  with  the 
Bankruptcy  Court,  he  generally  produced  out  of  his  pocket  a 
writ  or  some  such  legal  document. 

On  being  asked  the  nature  of  his  complaint,  he  replied,  "  I 
am  all  right,  if  I  could  only  speak  it ;  there  is  nothing  the 
matter  with  me.  I  am  quite  right,  but  I  cannot  speak  it  at 
all."  He  was  now  handed  a  bunch  of  keys,  and  asked  to  name 
one  of  them.  He  held  one  between  his  thumb  and  index  finger, 
and  said,  "  It  is  a  public-house."  "  That  is  not  a  public-house," 
I  said.  "  I  know  it  quite  well,"  he  replied ;  "  I  have  seen  it 
thousands  of  times,"  and,  trjing  again  to  xiame  it,  he  con- 
tinued, "  It  is  a — it  is  a  public-house.  Pooh !  I  know  it  quite 
well;"  and,  by  w^ay  of  further  explanation,  he  added,  "When 
you  go  to  bed  at  night,  you  do  this,"  turning  the  ke^^  from 
left  to  right,  as  if  he  w^ere  locking  a  door,  "and  when  you 
get  up  in  the  morning,  and  want  a  drop  of  beer,  j^ou  do  this," 
turning  the  key  from  right  to  left,  as  if  unlocking.  A  latch 
key  was  now  placed  in  his  hand,  and  he  was  asked  to  name  it. 
He  immediately  assumed  a  very  comical  expression,  and  said, 
"  I  know  it  quite  well.  When  gentlemen,  you  know,"  he  now 
looked  still  more  comical  and  knowing,  "  are  out,  and  when 
they  come  in,  they  do  this,"  imitating  the  unlocking  of  a  door, 
"  and  then  they  are  all  right."  He  was  now  asked  to  name  a 
watch  key,  which  was  placed  in  his  hand,  and  he  instantly 
replied,  "  It  is  for  your  public-house,  there,"  pointing  to  my 
watch  pocket,  "  you  do  this,"  imitating  the  movement  of  wind- 
ing a  watch.  Asked  to  name  the  index  finger  of  his  right 
hand,  he  said,  "  That  is  the  first  one."  '"  The  first  what  ?  "  I 
demanded;  to  which  he  replied,  "  The  first  public-house."  The 
middle  finger  was  named  "the  second,"  the  ring  finger  "the 
third,"  and  the  little  finger  "  the  fourth  public-house."  He 
managed  to  name  coins  fairly  correctly,  although  not  until 
after  several  futile  attempts.  Half-a-crown  was  often  at  first 
said  to  be  "twopence  halfpenny,"  and  a  two-shilling  piece, 
"  twopence ; "  but  when  coppers  were  shown  to  him  he  gener- 
ally named  them  correctly,  and  then  sometimes,  but  not 
always,  he  worked  up  to  a  sixpence,  a  shilling,  two  shillings, 
and  half-a-crown  without  committing  a  mistake.    Every  other 
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object  presented  to  him  was  "  a  public-house,"  or  "  a  glass  of 
beer."  A  ver3^  laughable  illustration  of  the  manner  in  which 
he  used  the  word  "  public-house  "  on  all  occasions,  was  afforded 
in  1883.  I  brought  him  over  along  with  several  other  patients, 
to  show  to  the  members  of  the  British  Medical  Association 
attending  the  Liverpool  meeting.  Dr.  W.  H.  Broadbent,  who 
took  a  great  interest  in  his  case,  had  just  linished  his  examina- 
tion of  him,  and  we  turned  away  to  examine  a  case  of  rupture 
of  the  brachial  plexus.  James  Lee  advanced  and  tapped  me 
on  the  shoulder,  and  pointing  to  the  other  patient  said,  with 
an  air  of  great  importance,  "\  know  this  gentleman,  I  know 
him  quite  well;  he  once  lived  in  the  next  public-house  to  me." 
The  other  patient  explained  that  eighteen  months  previously 
he  occupied  for  some  weeks  the  next  bed  to  Lee  in  the  In- 
firmary. 

The  patient  is  quite  unable  to  repeat  any  name  uttered  in 
his  hearing,  and  does  not  even  seem  to  appreciate  the  differ- 
ence between  the  right  and  the  wrong  name.  When,  for  in- 
stance, he  holds  a  key  in  his  hand  and  is  asked  whether  or  not 
it  is  a  horse,  he  gets  confused  and  says  hesitatingly,  "Yes! 
Yes,  it  is  a  public-house,"  and  when  he  is  next  asked  if  it  is  a 
key,  he  gives  the  same  answer  in  much  the  same  manner, 
without  giving"  any  evidence  that  he  has  recognized  the  ab- 
surdity of  the  first  and  the  appropriateness  of  the  second  des- 
ignation. He  can  count  in  succession  numbers  up  to  twentj^ 
or  even  higher  when  he  starts  with  one,  but  he  is  unable  to 
break  in  upon  the  succession.  Asked  to  start  with  "  five,"  for 
example,  he  begins  with  "  one."  When  asked  to  put  out  his 
tongue  in  spoken  language  he  promptly  opens  his  mouth  and 
complies  with  the  request,  but  this  is  the  only  mandate  he 
obeys  unless  the  spoken  request  is  accompanied  by  an  expres- 
sive look  or  other  sign.  He  is,  however,  very  quick  at  inter- 
preting pantomimic  speech.  Asked  his  age,  he  said,  "  I  think 
I  am  twenty;  no,  that  is  not  it,  I  think  I  am  twen — .  No,  I 
can't  speak  it  at  all;  I  know  it  quite  well."  "Don't  you  think 
you  are  a  hundi^ed  ?  "  I  asked.  "  N"o,  I  don't  think  I  am  so  old 
as  that,"  he  replied,  somewhat  dubiously.  After  being  asked 
his  name  and  age  several  times,  he  came  one  day  armed  with 
a  small  pocket-book  in  which  he  had  his  own  name  and  ad- 
dress, his  age,  my  name,  Rugbj^  which  was  his  birthplace, 
and  the  names  of  several  other  places  and  events  written  down 
VI— 12 
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carefull3^  When  now  asked  his  name  or  age  he  immediately 
dived  into  his  pocket,  and  producing-  his  book  he  pointed  to  the 
writing.  "  See,  that  is  my  name.  James  Lee  is  my  name;  I 
was  born  there — Rugby,  That  is  my  age;  I  am  57  years  of 
age."  Asked  now  if  he  does  not  think  he  is  a  hundred,  he 
says,  "  No,  I  am  not  so  old ;  that  is  my  age,"  pointing  to  57 
in  his  book,  but  at  the  same  time  he  does  not  appear  to  be  in 
any  way  sensible  of  the  ridiculousness  of  the  question.  When, 
however,  the  number  100  is  presented  to  him  in  written  char- 
acters and  he  is  asked  if  that  figure  corresponds  to  his  age, 
he  immediately''  bursts  out  laughing  and  says,  "Pooh I  pooh! 
nothing  of  the  kind."  Pointing  again  to  the  57  in  his  book  he 
says,  "  That  is  m^^  age."  Although  James  Lee  will  not  obey 
a  simple  request  like  "  Give  me  your  hand,"  he  understands 
at  other  times  apparently  much  more  complicated  statements 
and  requests.  His  wife  told  me  that  he  was  very  unruly  at 
home,  and  that  he  often  struck  at  her  and  his  daughters.  For 
his  conduct  to  his  family  I  gave  him  a  severe  reprimand,  the 
nature  of  which  he  appeared  to  understand  perfectly.  Some 
time  afterward  I  asked  him,  " Do  you  strike  those  at  home 
3'et  ?  "  He  blushed  deeply  and  said  with  a  forced  smile,  "  Yes, 
I  give  them  a  clout  (slap)  sometimes."  Then  getting  very  angry 
and  losing  his  self-control  he  continued,  "Yes!  they  don't  do 
well  to  me,  but  I  will  kill  some  of  them,  I  will,"  he  continued 
with  fearful  energy  and  determination,  "  I  will  kill  some  of  them 
yet."  "If  3'ou  kill  any  of  them,"  I  said,  "j^ou  will  be  hanged 
for  it."  "  What  do  I  care  ?  "  he  retorted ;  "  they  can't  do  any- 
thing to  me ;  I  don't  care  a  bit,  it  is  nothing  to  me,  it  will  be 
done  with  then,"  evidently  meaning  that  he  did  not  value  his 
life,  and  did  not  care  how  soon  or  in  what  manner  it  was  ended. 
On  now  being  asked  to  show  his  hand  he  got  confused,  and 
after  a  time  put  his  tongue  out.  I  then  repeated  the  question, 
and  both  looked  at  and  pointed  to  the  hand,  and  he  immedi- 
ately held  it  out,  showing  conclusively  that  his  want  of  com- 
pliance with  the  first  request  was  simply  because  he  did  nob 
understand  its  terms.  He  evidently  understood  the  nature  of 
my  threat  that  unless  he  restrained  his  passions  he  w^ould  get 
hanged,  while  he  was  unable  to  comprehend  the  name  of  his 
hand. 

James  Lee  can  write  in  a  beautiful  round  hand,  which  is 
singularly  free  from  the  tremor  of  age  or  from  the  signs  of  any 
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other  infirmitj',  and  he  can  copy  from  a  printed  or  written  pag-e 
without  committing  mistakes  in  spelling-  or  punctuation.  He 
is,  however,  unable  to  write  a  single  word  to  dictation  except 
his  own  name,  which  he  alwaj^s  writes,  when  asked,  with  ap- 
parent pleasure  and  pride.  When  requested  to  add  his  address 
to  his  name,  he  produces  his  little  pocket-book,  and  carefully 
copies  the  address.  His  efforts  at  spontaneous  writing  are 
somew^hat  ludicrous.  A  short  time  ago  I  sent  him  a  post  card 
to  ask  him  to  come  to  the  Infirmary,  as  I  wished  to  show  him 
along  with  other  cases  of  aphasia  to  a  clinical  class,  and  by 
return  of  post  I  got  the  following  post-card : 

>yttr^    ' 


The  card  was  doubtless  intended  to  intimate  that  I  might 
rely  upon  his  appearinig  at  the  appointed  time.  During  the 
summer  of  this  year  (1885)  James  Lee  was  an  in-patient  in 
the  Infirmary  in  the  same  ward  wath  a  ver^^  intelligent  patient 
who  became  interested  in  his  case,  and  was  very  attentive  and 
kind  to  him.  After  a  time  Lee  was  sent  to  the  Barnes  Conva- 
lescent Hospital,  and  soon  afterward  the  other  patient,  wiio 
remained  in  the  Infirmary,  showed  me  the  following  letter, 
which  he  had  received  from  him : 

The  recipient  of  the  letter  thought,  and  I  have  no  doubt 
correctly,  that  Lee  meant  to  thank  him  for  his  exceeding  kind- 
ness to  him.  Along  with  the  letter  came  an  old  newspaper 
entitled  "The  Rugbj^"  and  the  fact  that  these  words  were 
copied  from  the  printed  page  explains  how  they  came  .to  be 
correctly  spelt. 
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The  patient  reads  fairly  well,  but  it  is  difficult  to  determine 
how  much  of  it  he  understands.  When  asked  to  read  a  para- 
graph of  a  newspaper,  he  reads  on  without  much  hesitation, 
but  he  seldom  completes  a  sentence  without  committing  a 
mistake  or  two,  which  completely  mars  the  sense ;  but  he  goes 
on  without  trjing  to  correct  himself,  and  when  he  has  finished, 
he  cannot  be  got  to  give  any  indication  that  he  has  compre- 
hended the  nature  of  the  subject.  He  cannot  also  be  got  to 
obey  written  requests.  I  have  tried  him  with  such  a  simple 
request  as  "  Put  your  tongue  out "  written  plainly'  on  a  slip  of 
paper.  He  read  the  words  at  once,  but  put  the  paper  down 
without  giving  an_y  sign  that  he  understood  the  nature  of  the 
request,  and  although  he  always  gave  prompt  obedience  to 
this  mandate  in  spoken  language,  he  could  not  be  got  to  obey 
it  when  written.  It  is  probable  that  on  being  requested  to 
read  before  spectators,  he  regards  the  simple  act  of  reading  as 
an  exercise  to  be  performed  without  any  ulterior  aim,  and  that 
consequently  he  makes  no  effort  to  comprehend  the  meaning 
of  the  composition.  There  can,  indeed,  be  little  doubt  that  he 
does  understand  a  good  deal  of  what  he  reads  in  private, 
although  it  is  possible  that  his  comprehension  of  much  of  it  is 
somewhat  dim  and  obscure.  During  the  public  excitement 
caused  by  the  revelations  in  court  at  the  trial  of  the  Phoenix 
Park  murderers,  at  Dublin,  he  came  to  the  Infirmary  one 
morning  and  said  to  me,  with  fierce  energy,  "  Those  fellows 
over  there — I  would   hang  every  one  of  them,  every  one  of 
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them  I  would  hang-."  I  have  no  doubt  whatever  that  by 
"those  fellows  over  there"  he  meant  the  Irish  prisoners,  and 
possibly  all  their  sjnnpathizers,  and  he  must  therefore  have 
understood  the  nature  of  their  crime  from  reading-  the  news- 
papers, because  his  comprehension  of  it  through  spoken  speech 
was  wholly  impossible. 

When  an  in-patient  of  the  Infirmary  he  is  g-enerally  found 
with  a  newspaper  near  him,  and  he  frequently  scans  its  columns. 
One  day  I  remarked  to  him,  "I  see  you  are  reading-  your 
newspaper."  "Yes,"  he  replied;  "but  I  cannot  speak  it  at  all." 
"  But  you  understand  all  that  you  read  ?  "  I  said,  inquiring-ly. 
"  No,  I  can't,"  he  rejoined ;  "  I  can't  speak  it."  He  then,  by  way 
of  correcting-  himself,  pulled  a  very  sorrowful  countenance  and 
said,  "  No,  I  can't  do  it ;  I  can't  do  it  at  all.  I  used  to  do  it  very 
well,  but  I  can't  do  it  now  at  all."  From  his  manner,  which 
long-  observation  had  often  enabled  me  to  interpret  readily,  it 
was  evident  that  he  meant  to  make  a  distinction  between  the  "  I 
can't  speak  it "  and  "  I  can't  do  it."  By  the  last  phrase  I  have 
no  doubt  he  meant  me  to  understand  that  he  was  not  able  to 
comprehend  the  meaning-  of  what  he  read  now  as  he  once  did. 
His  comprehension  of  some  written  words  was,  however,  made 
convincing-ly  clear  to  me  in  another  way.  For  some  time  now 
he  has  ceased  to  name  everything-  presented  to  him  a  "  public- 
house,"  but  calls  them  "  a  g-lass  of  beer,"  or  "  a  drop  of  beer  " 
instead.  One  day  I  asked  him  the  name  of  his  index  finger, 
and,  as  usual,  he  said,  "  That  is  the  first  one,"  and  on  being- 
pressed  for  a  further  name  he  called  it  "  the  first  glass  of  beer." 
I  then  wrote  down  "  finger  "  on  a  piece  of  paper,  and  on  read- 
ing it  his  face  lit  up  with  intelligence,  and  pointing  to  the 
index  finger  of  his  left  hand,  he  said,  "That  is  this— that  is  my 
finger."  After  a  short  time  I  again  asked  him  the  name  of 
his  index  finger,  and  he  immediately^  cast  his  eyes  about  in 
search  of  the  paper,  and  when  his  eye  lit  upon  it,  he  said  tri- 
umphantly, "  That  is  my  finger."  The  paper  was  now  re- 
moved, and  after  another  interval  he  was  asked  the  name. 
He  now,  as  before,  cast  his  eyes  about  him  in  search  of  the 
paper,  but  on  failing  to  find  it,  he  looked  in  the  distance  as  if 
he  were  in  deep  thought,  and  kept  repeating  at  intervals,  "It's 
my  fe —  fe —  fe — ,"  but  on  being  again  urged  to  name  it,  he 
looked  down  at  his  finger  and  gave  the  stereotyped  answer, 
"  It  is  the  first  glass  of  beer."  .  It  was  found  that  he  could 
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readilj'^  identify  the  written  names  of  key,  book,  pencil,  etc., 
with  their  corresponding-  objects.  The  request  to  name  his 
finger  being-  a  favorite  test  and  frequently  used,  it  was  found 
after  a  time  that,  without  being"  shown  the  written  word,  he 
made  a  strenuous  effort  to  recall  the  name  by  repeating-  "  f — 
f —  f — /'  but  this  effort  always  ended  in  his  calling  it  the  "first 
g-lass  of  beer."  When  once,  however,  he  saw  the  printed  word 
he  retained  its  use  without  refreshing-  his  memory  by  sight 
during  the  rest  of  the  time  occupied  b^''  that  daj^'s  examina- 
tion. There  can  be  little  doubt,  therefore,  that  the  names  of 
common  objects  could  have  been  reorganized  in  this  man  by 
the  systematic  use  of  printed  words. 

January  9th,  1886. — James  Lee  came  to  the  Infirmary  this 
morning  as  an  out-patient,  and  his  behavior  forms  a  striking' 
commentary  on  the  remark  just  made  on  the  possibilit3^  of 
reorganizing  in  him  the  names  of  common  objects.  On  test- 
ing him  in  the  usual  way  b3''  asking  him  to  name  his  index 
finger,  he  replied  by  calling  it  his  "  hand,"  instead  of  "  the  first 
glass  of  beer."  I  asked  him  to  name  his  hat,  which  at  the 
time  he  held  in  his  hand.  "That  is,"  he  said  with  some  hesi- 
tation, "  that  is  my  head,"  and  at  the  same  time  he  lifted  his 
hat  and  put  it  upon  his  head.  A  son-in-law  of  his,  who  ac- 
companied him,  said,  "You  should  say  hat;  3'ou  knew  the 
name  quite  well  last  night."  I  then  said,  pointing  to  the  hat, 
which  he  now  again  held  in  his  hand,  "  That  is  3^our  hat,  and 

not  your  head."    "  Yes,"  he  said,  "  it  is  my^ it  is  my  head," 

again  raising  the  hat  and  putting  it  on  his  head.  The  son-in- 
law  again  interposed,  and  said  to  me,  "If  3'ou  will  write  doAvn 
the  name,  he  will  know  it  at  once.  I  tried  him  for  a  long  time 
last  night,  and  by  writing  down  the  words  for  him  he  got 
to  know  hat,  head,  hand,  and  various  other  names  quite  well; 
but  he  has  forgotten  them  now."  The  son-in-law  also  stated 
voluntarily,  "  His  judgment  is  very  good.  He  is,  indeed,  a  man 
of  very  excellent  judgment;  there  is  nothing  the  matter  with 
him  except  in  his  talk."  This  shows  that  a  man  of  ordinary 
intelligence,  and  without  any  special  experience  or  training, 
may  recognize  the  difference  between  the  mental  condition  of 
this  patient  and  that  of  an  insane  person. 

Januar3'-  27th.— The  patient  was  once  more  tested  to  see  if 
he  could  be  got  to  obey  written  requests.  I  wrote  down  on  a 
piece  of  paper,  "Put  out  your  tongue."     He  read  it  at  once, 
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but  put  down  the  paper  as  usual  without  complying  with  the 
request.  I  kept  pointing"  to  the  paper  and  urging  him  to  do 
what  was  wanted.  After  a  considerable  time  his  face  lit  up 
with  an  intelligent  smile,  and  he  obeyed.  He  was  now  pre- 
sented in  succession  with  the  written  requests,  "  Show  me  your 
hand  "  and  "Where  is  your  head  ?"  and  to  these  he  promptly 
replied  by  holding-  out  his  hand  and  pointing  to  his  head;  and 
on  being  asked  in  writing",  "  Have  you  got  any  keys  ?  "  he  put 
his  hand  in  his  pocket  and  produced  one.  His  readj^  compli- 
ance with  these  requests  shows  pretty  conclusively  that,  as  I 
have  already  remarked,  his  failure  hitherto  to  obey  written 
commands  was  owing  to  the  fact  that  he  regarded  the  words 
presented  to  him  simpl}'  as  an  exercise  in  reading. 

In  the  following  case  of  word-deafness  the  incapacitj^  of  the 
patient  to  express  his  thoughts  in  spoken  language  is  much 
greater  than  in  the  case  just  reported. 

Case  VI. — John  Morris,  a  man  between  thirty  and  forty 
years  of  age,  entered  the  Manchester  Royal  Infirpiary  on  July 
26th,  1886. 

The  patient  is  unable  to  give  any  account  of  himself,  and 
all  that  is  known  of  him  is  that  some  months  ago  he  had  "  a 
stroke,"  and  that  for  some  weeks  afterward  he  suffered  from 
some  degree  of  paralysis  of  the  right  side  of  the  body,  and 
loss  of  speech,  being  unable  either  to  speak  himself  or  to  un- 
derstand what  was  said  to  him.  He  gradually  recovered  the 
use  of  his  limbs,  and  his  mouth,  which  was  at  first  drawn  to 
the  left,  soon  became  straight. 

Present  Condition. — The  patient  is,  on  the  whole,  a  healthy- 
looking  man,  but  his  pulse  is  found  to  have  the  usual  typical 
characteristics  of  (^orrig-an's  pulse,  and  his  forehead,  on  being 
scratched,  presents  well-marked  capillary  pulsation.  On  phys- 
ical examination  of  the  chest,  the  apex  of  the  heart  is  found 
to  be  displaced  downward  and  to  the  left,  the  prtecordial  dul- 
ness  is  enlarged,  and  a  double  murmur  is  heard  in  the  aortic 
area,  the  diastolic  murmur  being  heard  at  the  top  of  the 
sternum  but  not  in  the  carotids.  The  patient  presents,  in 
short,  all  the  symptoms  of  a  free  aortic  regurgitation,  but  in 
other  respects  his  general  health  is  fairly  satisfactory.  When 
a  piece  of  camphor  is  applied  to  each  nostril  in  succession  he 
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indicates  plainly  by  pantomime  that  he  appreciates  the  smell 
with  his  right  but  not  with  his  left  nostril.  The  patient  puts 
out  his  tongue  when  asked  to  do  so,  but  he  does  not  obey  any 
other  spoken  request.  To  all  inquiries  about  his  health  he 
replies  in  such  phrases  as  "  Yes,  thank  you;"  "John,  if  you 
please,  ma'am;"  "All  right,  thank  you;"  but  his  reply  never 
seems  to  have  any  kind  of  relation  to  the  question  asked  him. 
On  being  asked,  for  example,  to  name  the  index  finger  of  his 
right  hand,  he  says,  "John,  if  you  please,  ma'am."  His  at- 
tempts at  reading  are  invariably  the  same.  He  points  with 
the  tip  of  his  right  index  finger  to  each  word  in  a  line  in  suc- 
cession, and  repeats,  "  John  nissus,  John  nissus,  John  nissus, 
bree."  This  jargon  is  intoned  as  a  kind  of  chant,  and  the  last 
word  is  dwelt  upon  with  an  air  of  much  apparent  satisfaction, 
and  prolonged  to  an  unusual  degree.  On  uttering  "  bree  "  the 
patient  stops,  hands  back  the  book  or  newspaper  from  which 
he  has  been  reading,  and  says,  "  Thank  you,  if  you  please, 
ma'am,"  and  if  urged  to  continue  his  reading  he  repeats  the 
same  jargon,  beginning  as  before  with  "John"  and  ending 
with  "bree."  At  times  he  manifests  signs  of  irritation  and 
disappointment  at  not  being  able  to  read.  On  these  occasions 
he  stops  short  at  "  John  "  or  "  nissus,"  utters  "  Tut !  tut ! "  knits 
his  brow,  and  assumes  a  lachrymose  expression.  He  at  the 
same  time  gives  a  significant  jerk  of  his  head  to  the  left,  and 
points  with  the  index  finger  of  his  right  hand  to  his  tongue  or 
the  roof  of  his  mouth,  as  if  he  wished  us  to  understand  that  the 
cause  of  his  misfortune  was  to  be  found  somewhere  in  the 
cavity  of  his  mouth.  But  although  the  patient  is  unable  to 
read  aloud,  he  immediateh^  obeys  written  requests.  When 
such  words  as  "finger,"  "hand,"  "head,"  "ear,"  "table,"  etc., 
are  presented  to  him  he  immediately  points  to  the  right  ob- 
ject, and  gives  prompt  obedience  to  written  requests  like 
"  Shut  the  door."  He  is  unable  to  write  any  word,  either 
spontaneously  or  to  dictation,  except  his  own  name,  which  he 
writes  in  very  legible  characters.  He  can,  however,  cop3'^  a 
printed  word  in  printed  but  not  in  written  characters,  and  a 
written  word  in  a  current  hand  but  not  in  printed  characters. 
He  is  also  able  to  add  up  a  column  of  figures,  and  to  write  the 
result  in  figures  correctly. 

Of  the  few  sounds  which  the  patient  uttered  on  attempting 
to  read,  the  origin  of  John  as  being  his  own  name  is  apparent. 
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The  nissus  was  probablj^  sug-g-ested  by  the  hissing-  sound  of 
the  "s"  in  Morris,  but  it  is  hardly  possible  to  give  any  account 
of  the  sound  bree. 

In  the  following-  case,  reported  bj^  Giraudeau,^  the  patient 
could  communicate  her  ideas  in  writing-,  but  it  is  not  mentioned 
how  far  she  had  the  power  of  naming  objects. 

Case  VII. — "  Bouquinet  Marie,  aged  forty  years,  laundress, 
entered  L'Hopital  Saint-Antoine,  under  the  care  of  Professor 
Hayem,  on  February  22d,  1882.  The  patient  had  never  suf- 
fered from  any  serious  disease  previous  to  her  present  illness, 
and  nothing  in  her  history  pointed  to  alcoholic  excess  or  to 
syphilis.  She  never  had  been  regular,  and  had  ceased  men- 
struating for  six  months.  For  three  months  she  had  suf- 
fered from  a  constant  headache,  which  was  diffused  over  both 
sides  of  the  head,  and  was  subject  to  a  nocturnal  exacerba- 
tion of  such  severity  as  to  have  prevented  sleep.  In  the  week 
previous  to  her  admission,  the  headache  was  at  times  so  violent 
as  to  cause  the  patient  to  cry  out  with  pain.  The  patient  had 
never  suffered  from  vomiting,  loss  of  consciousness,  or  epilepti- 
form attacks.  About  a  month  previous  to  her  admission,  the 
pains  became  so  severe  as  to  compel  the  patient  to  give  up 
work;  and  at  the  same  time  it  was  observed  that  she  Avas  no 
longer  able  to  understand  what  was  said  to  her,  and  did  not 
answer  when  spoken  to,  but  she  never  committed  any  unrea- 
sonable action.  She  passed  her  time  at  home  bemoaning  her 
condition,  and  only  occasionally'  went  out.  These  facts  were 
obtained  from  the  person  who  accompanied  her  to  the  hospital, 
the  patient  herself  being  unable  to  relate  her  histor}'. 

''  Present  Condition. — The  patient  is  very  stout,  there  is 
no  fever,  the  right  pupil  is  slightl}''  dilated,  and  the  presence 
of  violent  headache  is  attested  by  the  hand  being  frequently 
placed  upon  the  head.  Asked  her  name,  she  raises  her  head 
but  gives  no  reply.  Asked  a  second  time,  she  demands, 
*What  do  you  say?'  and  on  the  question  being  put  a  third 
time  she  says,  '  I  do  not  understand  you ; '  but  when  pressed 
a  fourth  time  for  an  answer,  she  genera Ih^  gives  her  correct 
name,  '  Bouquinet  Marie.'  On  being  asked,  '  How  long  is  it 
since  your  illness  beg'an  ? '  she  manifests  the  same  difficulty  in 
understanding  the  question,  but  after  a  time  she  replies,  '  For 
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three  months.'  If  she  is  now  asked  her  address,  she  replies, 
'  Probably  for  three  and  a  half  months.'  Interrogated  with 
reg-ard  to  her  occupation,  she  presents  the  prescription  of  the 
physician  who  had  treated  her  in  the  town,  and  adds, '  A  white 
powder'  (sulphate  of  quinine).  The  questions  addressed  to 
her  were  varied  from  time  to  time,  but  her  replies  were  always 
more  or  less  similar  to  those  reported  above.  After  g-etting- 
her  with  much  difficulty  to  comprehend  the  first  question  ad- 
dressed to  her  by  repeating-  it  frequentlj^,  she  often  answers 
correctly,  but  she  then  follows  the  idea  started,  and  her  sub- 
sequent replies  have  no  relation  whatever  to  the  questions 
addressed  to  her.  At  times,  however,  it  is  impossible  to  g-et 
her  to  comprehend  any  idea,  and  to  all  questions  she  replies, 
'What  are  you  saying-?  I  do  not  understand.  Cure  me.'' 
Her  sense  of  hearing-  is  at  the  same  time  intact;  there  is  no 
discharge  from  the  ear.  She  hears  the  ticking  of  a  watch, 
and  turns  her  head  when  a  slight  noise  is  made  near  her. 
Vision  is  good  in  both  eyes.  There  is  no  word-blindness,  and 
it  is  important  to  observe  tliat  she  can  easily  read  the  head- 
ings of  the  bed  ticket;  and  to  questions  addressed  to  her  in 
writing"  she  replies,  after  a  short  pause  for  consideration, 
either  in  a  lively  voice  or  in  writing.  It  is  in  this  way  that  a 
knowledge  of  the  fact  that  she  had  never  been  regular,  and 
that  she  had  ceased  to  menstruate  for  six  months,  had  been 
obtained.  Tactile  sensibility  is  preserved,  while  the  senses  of 
taste  and  smell  are  normal.  Motor  power  is  intact  on  both 
sides,  and  the  tendon  reactions  are  normal." 

It  is  unnecessary  to  describe  the  details  of  this  case  further, 
inasmuch  as  there  was  no  serious  alteration  in  the  state  of 
her  speech  up  to  the  time  of  her  death,  which  took  place  from 
coma  about  a  week  after  her  admission.  At  the  autopsy  a 
sarcomatous  tumor  was  found  in  the  left  hemisphere,  occup3^- 
ing  the  position  of  the  first  and  second  temporo-sphenoidal 
convolutions.  The  patient,  whose  case  has  been  reported  by 
M.  Giraudeau,  appears  to  have  had  the  power  of  conveying 
her  ideas  in  writing  in  a  much  greater  degree  than  had  James 
Lee;  but  the  report  is  not  sufficiently  definite  to  enable  us 
to  say  whether  she  could  name  objects  at  sight.  Her  inabilitj'- 
to  give  a  connected  history  of  her  illness  in  spoken  speech  in- 
dicates that  the  impressive  faculty  of  speech  was  profoundly 
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affected,  and  as  the  power  to  name  objects  is  probably  the 
most  vulnerable  part  of  speech,  it  was  probabl}-  lost  in  this 
case. 

Althoug-h  reported  cases  are  not  always  so  definite  as  could 
be  desired,  it  appears  to  me  that  an  examination  of  them  will 
show  that  word-deafness  necessarily  carries  with  it  the  pres- 
ence of  the  condition  in  which  the  patient  applies  wrong-  names 
to  objects — paraphasia,  or  in  which  he  is  totally  unable  to  g-ive 
any  name  to  an  object,  these  two  conditions  being-  only  differ- 
ent deg-rees  of  one  and  the  same  disabilit3\  The  converse  of 
this  proposition  is,  however,  not  true.  It  is  possible  for  a  per- 
son to  labor  under  at  least  a  considerable  deg-ree  of  inability 
to  name  objects,  and  yet  to  be  free  from  either  word-deafness 
or  word-blindness,  as  the  following-  case  testifies : 

Case  VIII. — R.  B.,  u  man  about  45  years  of  age,  came  as 
an  out-patient  to  the  Infirmary,  on  January  30tli,  18G6.  He 
said  that  he  had  lost  his  memory,  and  was  unable  to  g-ive  a 
connected  account  of  himself.  We  g-athered  from  him  that 
at  Christmas  he  suffered  from  some  cerebral  attack  which 
rendered  him  unconscious  for  two  or  three  weeks,  and  that 
"ice,"  a  word  which  he  frequently  repeated,  was  applied  to  his 
head.  He  could  not  remember  the  name  of  the  doctor  who 
attended  him,  and  was  even  unable  to  recall  the  name  of  his 
wife  or  of  any  of  his  children;  but  he  told  us  his  own  name 
and  the  district,  but  not  the  street,  in  which  he  lived.  He 
told  us  that  he  had  been  married  many  j^ears,  and  that  he 
had  a  large  family ;  but  he  was  unable  to  g-ive  us  any  further 
trustworthy  information  with  regard  to  his  histor3\  The  ten- 
don reactions  were  normal,  and  there  were  no  signs  of  motor 
paralysis,  while  the  cutaneous  sensibility  and  all  the  special 
senses  were  found  normal.  The  urine  was  free  from  albumin, 
the  cardiac  sounds  were  normal,  and  the  usual  sig-ns  of  ex- 
tensive arterial  degeneration  were  absent.  The  patient  gave 
prompt  obedience  to  any  spoken  request,  so  that  he  was  free 
from  word-deafness.  He  was  also  able  to  name  his  bodily 
organs,  although  not  without  considerable  hesitation.  He  like- 
wise named  correctly,  but  always  after  a  long  pause  for  consid- 
eration, several  objects  presented  to  him;  but  he  was  quite 
unable  to  name  others.  Given  a  bunch  of  keys  he  took  one  of 
them  between  his  finger  and  thumb,  and  moved  it  as  if  he 
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were  locking-  a  door;  he  then  looked  in  the  distance  as  if  in- 
tently listening,  but  not  being-  able  to  recall  the  name  he  again 
looked  at  the  key,  and  still  not  succeeding,  he  looked  in  the 
distance  a  second  time,  and  after  another  long  pause  he  burst 
out  with  ^'  key,"  his  previously  perplexed  face  lighting  up  with 
pleasure.  A  watch  key  was  now  placed  in  his  hand,  and  he 
immediately  rotated  it  as  if  he  were  winding-  a  watch,  and 
went  through  the  process  of  looking-  alternately  in  the  dis- 
tance and  at  the  key,  but  all  to  no  purpose.  After  a  time  he 
pointed  to  my  watch  pocket  and  said,  "It  is  for  that;"  and 
he  again  rotated  the  key,  as  if  he  were  winding  the  watch.  I 
now  produced  the  watch,  and  without  much  hesitation  he 
called  out  "watch."  He  also  read  off  the  time  correctly,  but 
was  still  unable  to  name  the  watch  key.  I  purposely  sug- 
g-ested  wrong  names  for  the  kej'^;  he  promptly  rejected  them, 
but  joyfully  assented  when  the  corre*^t  name  was  given,  and 
he  immediately  repeated  the  name.  After  a  short  pause  the 
watch  key  was  placed  in  his  hand  a  second  time,  and  again 
he  was  unable  to  name  it.  He  was  now  asked  if  he  knew  the 
name  of  the  building  in  which  he  was  standing,  but  he  was 
unable  to  tell.  On  being-  told  that  it  was  the  Infirmary  he 
readilj^  assented;  but  on  being  asked  almost  immediately 
afterward  to  repeat  the  name  of  the  building  he  was  unable 
to  do  so.  He  was  now  requested  to  read,  and  when  the  head- 
ing- of  his  prescription  book  was  shown  to  him,  he. read  with- 
out the  slightest  hesitation,  "  Manchester  Royal  Infirmary." 
The  book  was  now  withdrawn,  and  he  was  asked  to  repeat 
what  he  had  read.  He  looked  in  the  distance,  as  he  always 
did  when  endeavoring-  to  recall  a  name,  but  he  was  quite  un- 
able to  recall  a  single  word  of  the  "Manchester  Royal  In- 
firmary," which  he  had  just  read.  At  the  same  time  he  gave 
prompt  obedience  to  written  requests,  so  that  he  was  not 
suffering  from  word-blindness.  The  age  of  the  patient,  his 
freedom  from  cardiac  or  renal  disease,  and  the  absence  of  the 
usual  signs  of  a  cerebral  tumor  led  me  to  believe  that  his 
symptoms  might  possibly  be  caused  by  syphilitic  endarteritis, 
and  accordingly  he  was  ordered  10  grs.  of  iodide  of  potassium 
three  times  a  day. 

February  6th. — The  patient  came  to-day  for  his  medicine, 
and  his  disorder  of  speech  was  found  to  have  underg-one  much 
improvement.     He  now  told  us  that  he  had  been  married  over 
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twenty  3'ears,  and  that  his  wife  had  fourteen  children,  but  that 
only  seven  of  them  were  living-.  Of  the  remaining-  seven  some 
were  still-born,  and  others  died  from  convulsions  in  early  in- 
fancy. The  result  of  the  treatment  not  only  confirmed  the 
diagnosis  of  a  syphilitic  taint,  but  also  showed  that  the  dis- 
order of  speech  was  most  probablj^  caused  by  a  profound 
anemia  of  the  cortical  mechanism  in  the  absence  of  any  per- 
manent destruction  of  tissue.  The  case  which  has  just  been 
reported  is  a  g-ood  example  of  verbal  amnesia,  or  what  Kuss- 
maul  calls  the  aphasia  of  recollection;  and  with  it  we  must 
bring-  to  a  close  our  remarks  on  the  clinical  aspects  of  sensory 
aphasia,  and  proceed  to  describe  briefly  those  profound  dis- 
turbances in  which  the  sensory  and  motor  mechanisms  of 
speech  are  simultaneously  affected. 


CHAPTER  IV. 

COMBINED   SENSORY  AND    MOTOR  APHASIA. 

In  many  cases  of  what  turns  out  after  a  time  to  be  a  pure 
motor  aphasia,  the  disorder  of  the  expressive  facultj^  of  speech 
is  accompanied  during  the  early  stages  of  the  affection  by 
a  manifest  disturbance  of  the  apperceptive  faculty.  In  the 
case  of  William  Davies  (Case  L),  for  example,  his  wife  stated 
that  for  the  first  few  weeks  after  his  attack  he  was  not  only 
unable  to  speak  himself,  but  that  he  was  also  incapable  of 
understanding  the  spoken  language  of  others,  showing  that 
he  was  the  subject  of  word-deafness  as  well  as  of  motor 
aphasia.  And  when  he  came  under  my  observation,  some 
months  after  the  attack  which  ushered  in  the  aphasia,  he 
could  not  be  induced  to  obey  written  commands,  so  that  most 
probably  he  was  then  suffering  from  some  degree  of  word- 
blindness.  This  patient  was  examined  by  me  a  few  days  ago, 
when  I  found  that  he  gave  prompt  obedience  to  such  simple 
written  requests  as  "  Put  your  tongue  out "  and  "  Show  me 
your  hand,"  proving  that  he  has  recovered,  to  some  extent, 
from  his  word-blindness,  and  that  his  case  is  now  to  be  re- 
garded as  an  example  of  pure  motor  aphasia.  Some  months 
ago  I  had  an  opportunity^  of  observing,  day  by  day,  the  gradual 
recovery  of  an  aphasic  patient  from  the  disorder  of  the  ap» 
perceptive  faculty  of  speech,  while  that  of  the  expressive 
faculty  persisted  unchanged  for  months.  The  patient  was  a 
boy  about  ten  years  of  age,  who  was  under  the  care  of  my 
colleague.  Dr.  Morgan.  The  boy  was  attacked  with  a  slight 
apoplectic  seizure,  and  became  suddenly  aphasic  and  paralyzed 
on  the  right  half  of  the  body.  A  soft  systolic  blowing  mur, 
mur  was  audible  over  the  apex  of  the  heart,  and  consequently 
the  attack  was  probably  caused  by  embolism  of  the  left  Sylvian 
artery.  For  the  first  few  weeks  the  patient  was  not  only  un- 
able to  utter  a  single  word,  but  he  also  failed  to  obey  the  sinir 
plest  request,  such  as  "  Put  your  tongue  out,"  provided  the 
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spoken  request  was  unaccompanied  by  any  expressive  gesture. 
When  the  observer,  however,  put  his  own  tongue  out,  and 
made  signs  to  the  patient  to  follow  his  example,  prompt 
obedience  was'  secured,  and  in  a  \Qvy  few  days  he  acquired  the 
power  of  appreciating  and  obeying  the  spoken  request  with- 
out the  aid  of  gesture.  And  after  a  process  of  training,  which 
extended  over  three  or  four  weeks,  the  patient  came  to  recog- 
nize and  to  point  out  his  own  bodily  organs,  and  the  various 
objects  by  which  he  was  surrounded,  when  their  names  were 
uttered  in  his  hearing.  The  patient  had  been  to  school  and 
been  taught  to  read,  but  for  the  first  few  weeks  he  took  no 
interest  in  one  of  his  school  books  which  was  placed  on  his  bed. 
But  after  a  time  he  began  to  turn  over  the  leaves,  and  from 
the  frequency  with  which  he  amused  himself  with  looking  over 
Its  pages,  there  can  be  little  doubt  that  he  understood  the  text. 
In  this  case  the  gradual  disappearance  of  the  word-deafness 
and  word-blindness  could  be  traced  day  by  day.  The  motor 
aphasia  remained  unchanged  for  manj^  weeks.  It  is  worth^^ 
of  note  that  the  paralyzed  half  of  the  body  regained  motor 
power  pari  passu  with  the  disappearance  of  the  sensory 
aphasia,  and  six  weeks  from  the  commencement  of  the  attack 
scarcely  a  trace  cf  paralysis  could  be  discovered.  It  is  equalh' 
important  to  observe  that,  at  least  in  many  of  the  cases  in 
which  a  motor  aphasia  occurs  without  being  accompanied  b^' 
hemiplegia,  the  disorder  of  speech  is  from  the  first  limited  to 
the  expressive  faculty,  and  the  usual  evidences  of  sensorj'- 
aphasia  are  altogether  absent.  The  fact  that  motor  aphasia 
with  hemiplegia  is  sometimes,  at  least,  accompanied  b}'  a  sen- 
sory aphasia  is  proved  by  the  statements  of  patients  who 
have  made  a  complete  recover3^  A  case  of  this  kind,  reported 
by  Charcot,  is  of  so  much  importance  that  we  do  not  hesitate 
to  give  it  in  detail. 

Case  IX. — "  Louise  Jeanniot,  aged  49  years,  entered  the 
Infirmary  of  the  Salpetriere,  under  the  care  of  Professor 
Charcot,  on  August  26th,  1883.  On  the  previous  evening,  soon 
after  retiring  to  bed,  she  suddenl}^  lost  consciousness.  After 
a  time,  the  duration  of  which  she  does  not  know  accurately, 
she  regained  consciousness,  and  then  suffered  from  a  pain  in 
the  abdomen  about  the  umbilical  region,  which  was  so  severe 
that  nothing  was  able  to  allav  it,  and  which  evoked  from  her 
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piercing"  cries  the  whole  of  the  night.  The  patient  is  laid  upon 
her  back  with  tympanitic  abdomen,  and  suflfering-  from  intense 
dyspnoea,  but  she  yet  g-ives  clear  and  accurate  replies  to  all 
questions  addressed  to  her,  both  with  reg-ard  to  her  present 
condition  and  her  previous  diseases,  etc.  The  urine  is  sup- 
pressed. The  patient  has  had  many  involuntary  evacuations 
from  the  bowels  during*  the  night,  while  a  string  of  blood 
flows  constantly  from  the  anus.  The  inferior  extremities  and 
the  whole  of  the  abdominal  walls  are  livid  and  cold.  The  pulse 
is  small,  thready,  and  uncountable  at  the  wrist,  and  cannot 
be  felt  in  the  crural  arteries.  It  was  concluded  that  the  ab- 
dominal aorta  was  obliterated.  Jeanniot  is  the  subject  of  a 
right-sided  hemiplegia,  with  contracture,  which  implicates  the 
side  of  the  face  as  well  as  the  limbs.  Six  years  previously  to 
her  admission  she  was  attacked  during  the  night,  and  on  wak- 
ing in  the  morning  she  found  herself  paralyzed  and  deprived 
of  speech.  For  two  years  she  was  only  able  to  pronounce 
'yes'  or  'no,'  but  she  gradually  regained  her  speech.  The 
patient  is  unable  to  tell  the  order  in  which  the  words  became 
restored  to  her.  At  present  her  speech  is  as  correct  and  in- 
telligible as  that  of  a  person  who  had  never  been  deprived  of 
it.  She  writes  a  little  with  the  left  hand,  but  not  in  the  form 
of  mirror  writing.  This  morning  she  endeavored,  but  without 
success,  to  write  her  name  with  the  left  hand. 

"  Jeanniot  has  always  been  able  to  read,  and  she  read  very 
well  in  our  presence,  both  from  a  printed  and  a  written  page. 
She  understands  perfectlj^  all  our  questions,  and  her  replies  do 
not  indicate  any  incorrectness.  It  was  not,  however,  always  so. 
At  the  commencement  of  her  hemiplegia,  and  during  a  period 
of  which  she  is  not  able  to  determine  the  duration,  but  which 
was  at  the  same  time  much  shorter  than  the  duration  of  her 
motor  aphasia,  Jeanniot  only  occasionally  understood  the 
words  addressed  to  her,  and  therefore  it  was  necessary  that 
they  should  repeat  things  to  her  many  times,  and  that  she 
should  fix  her  look  carefully  upon  the  person  who  addressed 
her.  Speech  was  only  for  her  an  indistinct  noise,  similar  to 
that  of  a  conversation  in  a  crowd.  She  at  the  same  time 
heard  the  noise  of  a  step  in  her  room,  of  articles  of  furniture 
and  utensils  on  being  moved,  and  also  of  the  door  on  being- 
closed  or  opened.  At  that  time  she  lived  near  the  Square 
Parmentier,  where  the  military  band  played  regularly  during 
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the  summer,  and  she  went  there  with  great  pleasure  to  listen 
to  it.  They  led  her  there  several  times  when  first  she  was 
able  to  g-o  out.  When  the  music  played  she  heard  distinctly 
that  a  new  sound  became  superadded  to  those  which  she  had 
before  perceived,  but  it  was  only  a  noise  which  had  no  musical 
character.     She  died  at  three  o'clock  in  the  afternoon." 

At  the  autopsy,  besides  obliteration  of  the  abdominal  aorta, 
an  extensive  softening*  was  found  in  the  left  hemisphere  of  the 
brain.  This  softening  had  destroyed  the  head  and  foot  of  the 
third  frontal  convolution,  the  whole  of  the  island  of  Reil,  the 
whole  of  the  first  temporo-sphenoidal  convolution,  and  a  small 
portion  of  the  inferior  parietal  lobule.  On  horizontal  section 
of  the  left  hemisphere,  the  clau strum,  the  anterior  portion  of 
the  lenticular  nucleus,  and  the  anterior  two-thirds  of  the  in- 
ternal capsule,  were  found  to  have  been  destroyed.  The  right 
hemisphere  was  normal. 

In  the  case  just  reported,  and  in  other  similar  cases,  the 
motor  disorder  of  speech  persisted  for  a  long  time  after  re- 
covery had  taken  place  from  the  sensory  disability,  but  in 
other  cases  of  combined  sensory  and  motor  aphasia  it  appears 
to  me  that  the  disorder  of  the  impressive  faculty  of  speech  is 
even  more  profound  than  that  of  the  expressive  facult}*, 
although  recoverj^  cannot  take  place  from  the  latter  disability 
so  long  as  the  former  remains.  In  the  cases  we  are  now  about 
to  consider,  the  patient  is  not  reduced  to  the  condition  of  only 
being  able  to  articulate  one  or  two  simple  words  like  '^yes" 
or  "no;  "  he  can  give  utterance  to  a  large  number  of  syllabic 
sounds,  but  he  is  unable  to  connect  them  into  any  intelligible 
Avord,  and  consequenth^  his  vocalizations  are  mere  gibberish. 
This  kind  of  aphasia,  first  described  by  Dr.  Broadbent,  may 
therefore  be  called  gibberish  aphasia;  it  is  always  associated 
with  a  profound  disorder  of  the  apperceptive  faculty  of  speech 
and  with  a  persistent  hemiplegia  and  contractures.  The  fol- 
lowing is  a  good  example  of  this  kind  of  aphasia. 

Case  X. — John  Handforth,  aged  53  years,  appeared  for 
the  first  time  in  the  out-patient's  department  of  the  Man- 
chester Royal  Infirmary  in  May,  1885. 

History. — The  following-  brief  account  of  his  previous  his- 
tory wa^  obtained  from  his  wife.  Thev  have  been  married  for 
VI— 13 
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upward  of  twenty  years,  and  have  five  children,  all  of  whom 
are  now  living-  and  healthy.  The  patient  is  a  joiner  by  trade, 
but  for  some  years  lias  been  an  overlooker  for  a  firm  of  con- 
tractors. He  has  enjoyed  good  health,  but  has  alwaj'S  par- 
taken somewhat  freely  of  alcohol,  and  been  much  exposed  to 
wet  and  cold.  On  November  12th,  1884,  he  went  to  bed  ap- 
parently in  g'ood  health,  and  got  up  on  the  following  morning 
at  the  usual  time  without  making  any  complaint.  Soon  after 
he  got  on  the  floor,  his  wife  noticed  that  his  right  arm  was 
drawn  backward  behind  his  body  and  upward  toward  the 
shoulder-blade,  and  on  looking  at  him  more  narrowly  she  found 
that  his  face  was  drawn,  and  that  he  was  unable  to  speak. 
She  got  him  to  bed  as  soon  as  possible,  and  soon  afterward 
observed  that  the  right  side  of  the  body  was  completely  para- 
lyzed. At  first  he  was  unable  both  to  understand  what  was 
said  to  him  and  to  express  his  thoughts,  but  she  does  not  think 
that  he  was  completely  unconscious  at  any  time,  except,  prob- 
ably, for  a  very  short  period  during  the  onset  of  the  attack. 
He  lay  in  this  condition  for  many  weeks  without  any  ver^^  ma- 
terial improvement  taking  place.  A  few  weeks  from  the  com- 
mencement he  had  a  severe  attack  of  general  convulsions, 
which  lasted  from  five  to  ten  minutes.  During  the  attack  the 
patient  was  profoundly  unconscious,  and  bit  his  tongue,  and  the 
wife  does  not  think  that  the  one  side  of  the  body  was  affected 
by  the  spasms  to  a  greater  degree  than  the  other  side.  He 
had  another  attack  of  the  same  kind  three  months  after  the 
onset  of  the  disease.  After  the  last  attack  he  gradually  im- 
proved, so  that  he  was  able  to  get  up  and  walk  about  a  little, 
but  the  right  leg  dragged,  and  the  right  hand  remained  stifl" 
and  helpless,  though  there  did  not  appear  to  be  any  drawing 
of  the  face.  His  speech,  however,  has  not  undergone  much 
improvement,  and  the  little  amendment  which  has  taken  place 
consists  in  his  understanding  somewhat  better  than  he  did  at 
the  first  what  is  said  to  him. 

Present  Condition. — On  his  first  appearance  as  an  out- 
patient he  was  very  excited,  and  by  rapidlj^  pointing,  in  a  very 
animated  manner,  first  to  his  paralyzed  hand,  and  then  to  his 
tongue,  he  made  a  strenuous  endeavor  to  make  me  understand 
the  nature  of  his  disabilities,  while,  in  the  interval  between 
these  gestures,  he  gave  utterance  to  volleys  of  unintelligible 
jargon.     His  general  health  appears  to  be  good.     His  face  has 
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a  mottled  appearance,  and  his  cheeks  and  nose  are  covered  by- 
dilated  capillaries.  The  temporal  arteries  are  distended  and 
tortuous,  and  the  radials  feel  knotty  and  resisting-.  The  heart 
is  found  to  be  of  nearly  normal  size  on  percussion,  and  no 
murmurs  are  heard  on  auscultation,  but  the  second  sound  at 
the  base  is  much  accentuated,  and  of  a  ring-ing,  metallic 
quality.  The  urine  is  free  from  sugar  or  albumin,  and  no 
changes  are  discovered  in  the  back  of  the  eye  on  ophthalmo- 
scopic examination.  So  far  as  can  be  ascertained,  there  is  no 
special  defect  of  vision,  and  no  loss  of  smell.  The  rig-ht  leg- 
drags,  and  the  patellar-tendon  reaction  in  it  is  exaggerated, 
while  ankle-clonus  can  be  elicited.  He  can  move  the  right 
arm  fairly  well  at  the  shoulder  joint,  but  the  forearm  is  held 
more  or  less  rigidly  at  right  angles  to  the  arm ;  the  thumb  is 
flexed  into  the  palm,  and  the  fingers  flexed  over  the  thumb. 
The  tendon  reactions  are  exaggerated  at  the  elbow  joint  and 
wrist;  the  hand  is  blue  and  cold,  and  the  patient  is  unable  to 
use  it.  While  the  patient  was  being  examined,  he  was  seized 
with  a  severe  general  convulsion,  during  which  he  was  pro- 
foundly unconscious;  the  tongue  was  protruded  and  bitten, 
and  the  spasms  were  distributed  over  the  body  generally,  the 
right  side  being  chiefly  affected  by  tonic,  and  the  left  by  clonic, 
spasms.  The  attack  lasted  about  five  minutes,  and  after  its 
cessation  the  patient  remained  in  an  unconscious  condition 
with  stertorous  breathing.  He  was  consequently  made  an  in- 
patient, but,  on  regaining  consciousness,  he  showed  signs  of 
impatience  at  being-  detained,  and  after  a  few  days  he  was 
again  discharged. 

December  16th,  1885. — John  Handforth  has  attended  regu- 
larly as  an  out-patient  since  he  was  discharged  from  the  In- 
firmary. During  the  seven  or  eight  months  he  has  been  under 
observation  his  disorder  of  speech  has  undergone  very  little 
change.  Asked  to  put  out  his  tongue,  he  immediately  opens 
his  mouth,  and  on  the  demand  being  repeated,  he  points  to  his 
tongue  with  his  index  finger,  but  never  protrudes  it  unless  the 
examiner  renders  the  request  more  specific  by  protruding  liis 
own.  Asked  to  close  his  eyes  he  g-enerall^^  opens  his  mouth, 
but  if  the  examiner  should  direct  his  eyes  to  the  patient's,  he 
alternately  closes  his  eyes  and  opens  his  mouth  in  a  confused 
and  very  comical  manner. 

To  everj'  question  requiring  a  spoken  answer,  he  replies  in 
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unintellig-ible  jargon.  For  the  last  month  or  two  there  ap- 
pears to  be  an  occasional  attempt  at  articulating  a  few  simple 
words.  Asked  his  name,  for  example,  he  utters  two  or  three 
unintellig-ible  syllables  ending-  with  "  futh,"  which  seems  to  be 
an  attempt  at  pronouncing  the  last  syllable  of  his  name. 
Asked  how  he  is  getting  on,  an  occasional  "  better "  is  heard 
among  numerous  unintelligible  sounds.  He  is  a  very  pas- 
sionate man,  and  when  he  is  vexed,  which  occurs  but  rarely 
in  our  presence,  he  gives  vent  to  his  feelings  in  a  volley  of 
very  uncanonical  language,  which  is  very  clearly  articulated. 
And  although  the  patient  fails  to  comply  with  the  most  ordi- 
nary spoken  request,  such  as  "  Close  your  eyes,"  and  cannot 
give  an  intelligible  answer  to  the  simplest  questions,  he  some, 
times  startles  his  examiner  by  giving  manifest  signs  of  having 
comprehended  what  appear  to  be  rather  complicated  state^ 
ments.  One  morning  he  was  being  examined  along  with  Will- 
iam Davies,  the  case  of  motor  aphasia  already  reported,  and 
each  of  them  seemed  to  be  much  interested  in  the  case  of  the 
other.  At  the  end  of  the  examination  I  remarked  to  some 
students  that  the  prospects  of  recovery  were  much  worse  in 
the  case  of  John  Handforth  than  in  that  of  William  Davies. 
I  forget  the  exact  words  used,  and  I  presume  that  I  must 
have  employed  some  expressive  gestures,  but,  in  any  case,  I  had 
no  expectation  that  the  former  would  understand  my  remarks, 
although  I  knew  the  latter  would.  My  surprise  may,  there- 
fore, be  easily  imagined  on  finding  that  Handforth  immediately 
raised  both  hands  and  shook  his  head,  while,  among  some 
jargon,  I  thought  I  could  detect,  "  Wus,  Ah!  Wus,  Ah!  "  but 
whether  that  was  so  or  not,  his  agitation  and  expressive  ges- 
tures plainly  indicated  that  he  understood  my  remarks,  and 
that  what  I  had  said  had  led  him  to  believe  that  there  was  not 
much  hope  now  left  for  his  recovery.  On  another  occasion  I 
finished  my  examination  of  him,  and,  turning  round,  remarked 
to  some  students,  in  an  off-hand,  casual  manner,  "  It  is  a  very 
funny  case."  I  immediately  heard  him  puffing  and  snorting 
behind  me,  as  he  sometimes  did  when  in  a  temper,  and,  on 
turning  round,  I  at  once  saw  that  he  was  looking  very  indig- 
nant, while  he  kept  repeating,  "Fu  fu  fu-u-nn.y,  damned 
fu-u-nny,  humph!"  When  asked  his  age,  he  replies  in  the 
usual  jargon,  in  which  the  "f"  sound  frequently  recurs,  the 
attempt,  probably,  being  to  say  fifty.      When  he  is  asked, 
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"  Are  you  a  hundred  years  of  a^-e  ?  "  he  does  not  deign  to  at- 
tempt a  spoken  reply,  but  he  pouts  his  hps,  closes  his  eyes, 
arches  his  eyebrows,  and  jerks  his  head  slightly  backward 
and  to  the  left,  and,  with  a  slight,  expressive  wave  of  the  right 
hand,  and  shrug  of  the  shoulders,  he  intimates,  as  plainly  as 
he  could  do  in  spoken  language,  "  If  you  believe  me  to  be  a 
fool,  you  never  were  more  mistaken/' 

On  being  asked  if  he  can  read  he  gives  vent  to  some  gib- 
berish, and  by  one  or  two  verj?-  expressive  gestures  he  indicates 
that  he  can  do  so  quite  easily.  He,  indeed,  assumes  a  very 
airy  and  off-hand  manner  on  such  occasions,  just  as  if  he 
meant  to  convey  the  impression  that  reading  is  no  trouble  at 
all  to  him,  and  when  the  printed  page  is  presented  upside 
down  to  him  he  gives  a  disdainful  snort,  and  immediately 
turns  it  right  side  up.  He  now  places  the  iDrinted  paper  upon 
a  table,  and  points  with  the  tip  of  the  index  finger  of  the  left 
hand  (the  right  being  paralyzed)  to  the  paragTajjli  to  be  read, 
and  carrying  his  finger  along  each  line  in  succession  he  gives 
vent  to  such  a  medley  of  unintelligible  sounds  that  it  is  im- 
possible for  any  one  to  note  them  down.  During  this  pretended 
reading  his  face  assumes  a  serious  air,  and  the  sounds  are 
uttered  with  variations  of  tone  and  stops,  although  these  do 
not  appear  to  depend  in  any  way  on  the  sense  or  the  punctua- 
tion of  the  printed  page.  When  his  finger  points  to  the  last 
word  of  the  paragraph,  he  puts  down  the  newspaper  or  book 
from  which  he  was  reading  in  the  same  airy,  off-hand  manner 
lie  assumed  when  asked  to  read,  a  manner  which  seems  to 
say,  "  You  see  how  very  easy  all  this  is  to  me." 

When  asked  to  read  slowly,  he  immediately  complies  with 
the  request,  and  pointing  with  his  index  finger  to  each  word 
separately,  he  at  the  same  time  utters  sounds  which  can  be 
readily  noted  down  by  the  observer.  On  November  :35th,  1885, 
he  was  asked  to  read  the  following  paragraph  from  a  news- 
paper :  "  The  Bulgarian  troops,  after  passing  the  night  of  the 
22d  inst.  on  the  positions  taken  from  the  Servians,  commenced 
pursuing  the  enemy  yesterday  morning,  and  at  four  o'clock 
in  the  afternoon  occupied  Tsaribrod.  Prince  Alexander  en- 
tered Tsaribrod  yesterday."  He  deliberatelj^  pointed  with  the 
tip  of  his  index  fiiiger  to  each  word  in  succession,  and  uttered 
the  following  sounds,  which  were  noted  down  at  the  time: 
*'  Thou  for  then  to  visen  to  ven  are  the  do  am  they  for  then 
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thou  are  they  men  thro  they  thro  fordis  and  the  thovis  are 
thro  and  thro  the  asun  am  amli  thro  the  then  am  thro  the 
thro  are  musen  or  the  they  are  on  bind  to  vers."  During  this 
exercise  he  assumed  an  air  of  as  much  seriousness  and  im- 
portance as  if  he  were  giving-  those  around  him  their  first 
lesson  in  reading  a  foreign  language,  and  when  he  had  finished 
he  gave  a  toss  to  his  head  and  a  slight  wave  of  the  hand,  as 
much  as  to  say,  "You  who  are  listening  to  me  will  be  a  long 
time  before  you  can  read  with  as  much  precision  and  elegance 
as  that/'  His  wife  says  that  at  home  he  frequently  looks  over 
the  columns  of  a  newspaper,  and  she  believes  that  he  under- 
stands the  printed  page,  inasmuch  as  he  often  points  out  to 
her  paragraphs  which  could  only  be  selected  by  one  who  knows 
what  would  be  likely  to  interest  her.  On  being  asked  to  write 
his  name,  he  seizes  the  pen  about  an  inch  and  a  half  from  the 
point,  between  the  finger  and  thumb  of  his  left  hand,  and 
moves  it  upward  and  downward  without  resting  his  hand  or 
forearm  on  the  table.  He  then  writes  without  hesitation,  in 
a  running  hand : 

Considering  the  awkward  manner  in  which  he  holds  his  pen 
the  result  is  surprisingly  good.  He  is  unable  to  copy  from  a 
printed  page,  but  when  I  wrote  down 

he  wrote  under  it  the  following : 


He  copies  triangles,   circles,  and   other  geometrical  figures 
readily,  but  cannot,  of  course,  name  them.     On  being  examined 
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one  morning-,  lie  wrote  his  name,  and  returned  the  pen  as 
usual  to  me;  but  ahnost  immediately  afterward  a  sudden 
thoug-ht  seemed  to  strike  him,  he  clutched  the  pen  out  of  my 
hand,  quickly  drew  the  annexed  fig-ure,  and  putting-  down  the 
pen  he  pointed  to  the  drawing  with  an  air  of  great  satisfac- 
tion. At  first  I  was  at  a  loss  to  understand  what  he  meant, 
and  he  tried  to  explain  hy  the  usual  unintelligible  sounds,  but 
of  course  this  kind  of  explanation  was  not  a 
success.  He  now  pointed  to  the  figure  and 
then  to  several  miscellaneous  articles  lying-  on 
the  table,  but  some  time  elapsed  before  his  V    . 

meaning  dawned   upon   me.     After  a  time  it  ' 

occurred  to  me  that  the  oblique  lines  at  the 
top  of  the  vertical  line  were  intended  to  rep- 
resent the  feathers  of  a  quill  pen  and  that  the 
imperfect  circle  below  was  meant  for  an  ink 
bottle.  I  now  took  hold  of  the  ink  bottle,  and 
placing  the  pen  in  it  I  pointed  to  the  figure,  and 
he  smilingly  nodded  assent.  Some  weeks  later 
I  placed  a  pen  in  the  ink  bottle,  and  asked  him 
to  make  a  drawing  of  them.  On  these  occa- 
sions I  had  always  to  supplement  my  spoken 
requests  by  expressive  g-estures.  He  now  seized 
the  pen,  and  drew  a  figure,  which  mig-ht  almost  have  been  an 
exact  copy  of  his  former  one,  and  he  even  took  considerable 
pains  to  put  the  hook  on  the  lower  end  of  the  vertical  line,  but 
what  he  meant  by  this  hook  I  am  still  unable  to  understand, 
unless  it  be  a  device  to  prevent  the  pen  from  falling-  out  of  the 
bottle. 

This  case  must  bring-  to  a  close  what  we  have  to  say  with 
reg-ard  to  the  clinical  varieties  of  aphasia,  and  we  shall  next 
proceed  to  make  a  few  remarks  on  the  morbid  anatomy  of  this 
interesting-  affection. 


CHAPTER  Y. 

MORBID  ANATOMY. 

In  considering-  the  morbid  anatomy  of  aphasia  we  shall 
briefly  discuss  (1)  the  nature  and  (2)  the  localization  of  the 
lesion. 

(1.)  The  Nature  of  the  Lesion. — Aphasia  may  be  caused 
by  (a)  a  functional  or  (5)  an  organic  lesion  of  the  brain. 

(a)  The  most  common  functional  lesion  of  the  brain  that 
gives  rise  to  aphasia  is  the  condition  which  precedes  or  follows 
an  epileptic  attack.^  In  some  cases  the  warning-  of  an  epileptic 
attack  consists  of  a  sudden  inabilit}^  to  speak/"  and  it  is  very 
probable  that  word-deafness  and  word-blindness  is  not  by  anj' 
means  an  uncommon  aura,  although  the  presence  of  these 
conditions  is  not  so  readily  recognized  by  the  observer  as  a 
motor  aphasia,  and  in  the  subsequent  descriptions  of  the  pa- 
tient they  can  hardlj^  be  distinguished  from  the  mental  confu- 
sion which  attends  the  onset  of  unconsciousness.  A  transient 
aphasia  often  succeeds  to  the  unilateral  convulsions  which  are 
caused  by  gross  lesions  of  the  brain,  such  as  gliomatous  and 
gummatous  tumors,  and  projecting  spicula  of  bone.  If  the 
lesion  is  situated  in  one  or  other  of  the  speech  cortical  centres 
themselves,  then  the  aphasia  is  caused  by  an  organic  disease, 
and  the  symptoms  become  permanent.  In  the  cases  under 
consideration  at  present,  however,  the  lesion  is  situated  at 
some  little  distance  from  any  of  the  speech  centres,  but  it  gives 
rise  to  an  irritation  of  one  or  other  of  them,  which  causes  it 
to  discharge  its  energy  periodically,  each  such  discharge  being 
followed  by  exhaustion  of  the  centre  with  loss  of  function  until 
its  energ3^  is  restored  by  nourishment.  An  embarrassment  of 
speech,  which  in  some  cases  may  amount  to  a  complete  motor 
aphasia,  not  unfrequently  ushers  in  an  attack  of  migraine,  and 
patients  suffering  from  cerebral  neurasthenia  experience  much 
difficulty  in  recalling  names,  especially  proper  names,  while  in 
aggravated  cases  there  is  a  decided   embarrassment  of  the 
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faculty  of  expression  which  amounts  to  a  minor  degree  of 
motor  aphasia.  A  transient  aphasia  ma^^  also  occur  after  a 
paroxysm  of  ragCj^^  or  after  a  severe  frig-ht,^^  shock/=^  or  sun- 
stroke/^ and  loss  of  the  facultj^  of  speech  is  also  a  vvell-recog-- 
nized  symptom  of  hysteria,^^  while  in  children  and  impression- 
able subjects  an  attack  may  be  determined  by  the  presence  of 
intestinal  w^orms  or  impacted  fseces.^^  It  is  also  met  with  as  a 
complication  of  chorea.^^  Aphasia  is  also  liable  to  supervene 
in  the  course  of  the  eruptive  and  continued  fevers,  intermit- 
tent fevers,^^  diabetes,^^  gout,  albuminuria  and  urgemiaj^*^  and 
saturnism,^^  but  as  these  diseases  produce  profound  changes 
in  the  blood  and  blood-vessels,  the  disorder  of  speech  is  prob- 
abl3^  caused,  not  \iy  a  functional,  but  by  one  or  other  of  the 
organic  changes  about  to  be  described.  The  fact,  however, 
that  aphasia  may  be  caused  by  the  venom  of  serpents  ^^  shows 
that  it  may  sometimes  result  from  a  poison  circulating-  in  the 
blood,^^  and  aphasia  has  been  observed  in  cases  of  chronic 
albuminuria  in  which  no  lesion  could  be  discovered  after  death 
to  account  for  the  disorder  of  speech. 

(6)  The  organic  lesions  which  occasion  aphasia  are  all 
those  that  produce  destructive  changes  in  the  brain.  The 
lesion  may  consist  of  a  depressed  portion  of  bone.  The  case 
of  a  gentleman  is  reported  by  Simon  ^^  who  became  suddenly 
unable  to  speak  after  a  fall  from  his  horse,  without  being 
paralyzed.  A  small  wound  with  depression  was  discovered 
over  the  left  temple,  and,  death  having  occurred  from  menin- 
gitis, a  piece  of  bone,  which  had  been  detached  from  the  inner 
table,  was  found  in  the  left  third  frontal  convolution.  More 
or  less  similar  cases  have  been  reported  by  Sydney  Jones,^^ 
MacCormack,26  Boyer,^''  Decoudin,^^  Oulmont,^^  Mayor.^o  De- 
jernie,^^  and  others.  Foreign  bodies  penetrating  within  the 
cranial  cavity  may  be  the  cause  of  a  permanent  aphasia.  I 
have  mj^self  met  with  a  case  in  which  a  permanent  motor 
aphasia,  without  paralysis,  was  caused  by  a  gunshot  wound  in 
which  the  bullet  entered  the  skull  in  the  left  temple  and  passed 
out  at  the  top  of  the  skull  on  the  same  side;  and  a  large  num- 
ber of  similar  instances  might  be  adduced.  Intracranial 
growths  of  all  kinds  may,  by  compressing  the  central  mechan- 
isms of  speech,  give  rise  to  any  of  the  clinical  varieties  of 
aphasia,  and  every  form  of  inflammation  of  the  brain  and  of 
its  membranes  may  also  occasion  this  disorder  of  speech.   Hem- 
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orrhag-e  of  the  brain  maj"  cause  aphasia,  but  it  is  not  by  any 
means  a  frequent  cause  of  the  persistent  forms  of  the  affection. 
The  reason  of  this  is  that  the  profounder  forms  of  aphasia  are 
caused  by  disease  of  the  cortex  of  the  brain,  and  a  circum- 
scribed hemorrhage  of  the  surface  of  the  brain  is  a  compara- 
tively rare  accident.  An  example  of  aphasia  from  hemor- 
rhage is,  however,  reported  by  Rosenstein.^'^  The  case  was 
that  of  a  g-irl,  aged  twelve  years,  who  had  suffered  from 
nephritis,  and  who  was  suddenly  attacked  with  aphasia  and 
agraphia  a  few  weeks  before  the  fatal  issue,  and  after  death  a 
hemorrhagic  softening  of  the  size  of  a  hazelnut  was  found  in 
the  third  left  frontal  convolution.  Of  all  the  lesions  wiiich 
give  rise  to  aphasia,  occlusion  of  the  Sylvian  artery  is  by  far 
the  most  frequent.  The  vessel  may  be  occluded  by  an  embolus, 
the  plug  being  washed  off  from  a  diseased  valve  of  the  heart, 
or  from  an  aorta  whose  internal  surface  is  roughened  by 
atheroma  or  injured  by  aneurism,  or  by  thrombosis,  the  plug 
being  formed  by  the  deposit  of  fibrin  upon  the  internal  surface 
of  a  vessel  deformed  by  atheroma,  or  by  syphilitic  endarteritis. 
It  is  probable  that  the  aphasia  which  occurs  in  the  course  of 
the  continued  and  eruptive  fevers  is  caused,  sometimes  at  least, 
by  occlusion  of  some  of  the  capillaries  of  the  Sylvian  arter}' 
bj^  means  of  emigrant  leucocytes;  while  the  aphasia  which 
occurs  in  the  course  of  albuminuria  and  saturnism  is  likel^^  to 
be  caused  sometimes  by  capillary,  and  at  other  times  by  mas- 
sive hemorrhages. 

(2)  The  Localization  of  the  Lesion. — It  has  just  been  seen 
that  occlusion  of  one  or  other  of  the  branches  of  the  Sylvian 
arterj'  is  by  far  the  most  frequent  cause  of  all  forms  of  per- 
sistent aphasia,  or  of  those  from  which  recover^"  takes  place 
but  slowly.  It  is  therefore  desirable,  before  proceeding  to  dis- 
cuss the  localization  of  the  lesion,  to  describe  briefly  the  dis- 
tribution of  the  branches  of  this  artery. 

The  middle  cerebral  or  Sylvian  artery  is  the  largest  and 
most  important  branch  of  the  internal  carotid  arter3^  As  it 
passes  outward  at  the  base  of  the  brain  it  gives  off  small 
branches  (Fig.  6,  P) — the  perforating  branches,  or  the  antero- 
lateral group  of  the  ganglionic  system  of  arteries — which 
pierce  the  anterior  perforated  space,  and  supply  the  corpus 
striatum  and  the  anterior  part  of  the  optic  thalamus.  The 
following  branches  may  be  distinguished:^^  (a)  The  lenticular 
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branches,  consisting-  of  two  or  three  small  twigs,  which  ascend 
vertically,  and  enter  the  substance  of  the  lenticular  nucleus, 
and  are  distributed  to  its  two  inner  divisions  and  to  the  ad- 
joining portion  of  the  caudate  nucleus  (Fig.  5,  5).  (6)  The 
lenticulo-striale  branch,  which  is  much  larger  than  any  of  the 
lenticular  branches.  It  ascends  along-  the  external  surface  of 
the  outer  division  of  the  lenticular  nucleus,  traverses  the 
superior  part  of  the  internal  capsule,  and  then  passes  from 
behind  forward  into  the  substance  of  the  caudate  nucleus.  It 
g-ives  branches  to  the  outer  division  of  the  lenticular  nucleus. 


Fig.  5  (after  Duret). — Transverse  Section  of  the  Cerebral  Hemispheres,  about  1  em. 
behind  the  Optic  Commissure:  Arteries  of  the  Corpus  Striatum.— Ch,  Chiasma;  B,  section 
of  the  optic  tract;  L,  lenticular  nucleus;  I,  internal  capsule;  C,  caudate  nucleus;  E,  external 
capsule;  T,  claustrum;  R,  island  of  Reil;  V,  V,  section  of  the  lateral  ventricle;  P,  P, 
Anterior  pillars  of  the  fornix;  O,  graj'  substance  of  the  third  ventricle.  Vascular  areas; 
I. ,  anterior  cerebral  artery ;  H.,  middle  cerebral  artery;  III.,  posterior  cerebral  artery;  1, 
internal  carotid  artery;  2,  Sylvian  artery;  3,  anterior  cerebral  artery;  4,  4,  internal  arteries 
of  the  corpus  striatum  (lenticulo-striale  artery) ;  5, 5,  internal  arteries  of  the  corpus  striatum 
(.lenticular  arteries).    Tlie  lenticulo-optic  artery  is  not  represented  in  the  figure. 

the  internal  capsules,  and  the  caudate  nucleus  (Fig-.  5,  4). 
(c)  The  lenticulo-optic  branch  passes,  like  the  lenticulo-striale 
artery,  along  the  external  surface  of  the  outer  division  of  the 
lenticular  nucleus,  and  through  the  posterior  part  of  the  in- 
ternal capsule,  and  terminates  in  the  anterior  or  external  part 
of  the  optic  thalamus. 

On  reaching-  the  outer  surface  of  the  brain,  the  main  trunk 
of  the  S^^lvian  artery  divides  into  cortical  branches,  (a)  The 
first,  or  inferior  frontal  branch  (Fig-.  6,  T)  is  limited  in  its  dis- 
tribution to  the  outer  part  of  the  orbital  surface  and  the  ad- 


204 


Aphasia, 


jacent  inferior  or  third  frontal  convolution.  (6)  The  second, 
or  ascending-  frontal  branch  (Fig-.  6,  2)  supplies  the  posterior 
part  of  the  middle  frontal  and  the  chief  part  of  the  ascending- 
frontal  convolutions,  (c)  The  third,  or  ascending-  parietal 
artery  (Fig.  6,  3)  passes  into  the  fissure  of  Rolando,  and  sup- 
plies the  rest  of  the  ascending-  frontal  and  the  ascending- 
parietal  convolutions,  as  well  as  the  anterior  part  of  the  su- 
perior parietal  lobule,  ((i)  The  fourth,  or  parieto-sphenoidal 
branches  (Fig.  6,  4)  supply  the  inferior  parietal  lobule.     The 


Fig.  6  (after  Duret).— Diagram  Showing  the  Area  of  Distribution  of  the  Middle  Cerebral 
Artery.  -  S,  Sylvian  or  middle  cerebral  artery  ;  P,  perforating  branches  ;  1,  inferior  frontal 
branch  ;  2,  ascending  frontal  branch  ;  3,  ascending  parietal  branch  ;  4,  parieto-sphenoidal 
branch;  5,  sphenoidal  branches;  A,  ascending  frontal  convolution;  B,  ascending  parietal 
convolution;  Fj,  Fa,  F3,  first,  second,  and  third  frontal  convolutions;  Pj,  Pj,  P3,  first, 
second,  and  third  parietal  convolutions  ;  Tj,  T3,  Tj,  first,  second,  and  third  temporo-sphe- 
noidal  convolutions;  OL,  occipital  lobe. 

fifth,  or  sphenoidal  branches  (Fig-.  6,  5)   supply  the  superior 
temporo-sphenoidal  convolutions. 

The  ganglionic  branches  of  the  Sylvian  artery  are  all 
terminal  arteries,  and  when  one  of  these  is  occluded  the  part 
which  it  supplies  inevitably  undergoes  softening  The  cortical 
branches,  however,  are  not  terminal,  but  the  anastomoses  be- 
tween the  different  branches  of  the  arterj^  itself,  and  between 
its  branches  and  those  of  the  anterior  and  posterior  cerebral 
arteries  are  not  free,  and  consequent]}^  when  one  of  these 
branches  becomes  occluded  some  degree  of  softening  generally 
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takes  place.  We  say  generally,  because  in  young-  people,  in 
whom  the  arteries  are  very  elastic,  the  main  trunk  of  the  Syl- 
vian artery  may  be  occluded  immediately  after  the  ganglionic 
arteries  are  given  off  without  giving  rise  to  softening*.  The 
case  of  a  j^oung  girl  came  under  my  own  observation,  wiio,  while 
suffering  from  endocarditis,  had  first  embolus  of  the  femoral 
artery,  and,  in  succession,  embolus  of  the  kidneys,  spleen,  and 
left  Sylvian  arter}^  occlusion  of  the  latter  being  evinced  by  an 
attack  of  right-sided  hemiplegia  and  combined  motor  and 
sensory  aphasia.  The  patient  having  died  from  exhaustion 
about  a  fortnight  after  the  attack  of  aphasia,  an  embolus  was 
found  in  the  main  trunk  of  the  Sylvian  artery,  a  little  outside 
the  anterior  perforated  space,  but  before  any  of  the  cortical 
branches  had  been  given  off.  ISTot  the  smallest  speck  of  soft- 
ening could  be  discovered,  although  it  is  very  likely  that  the 
nerve-cells  in  the  area  supplied  by  the  Sylvian  artery  had  un- 
dergone fatty  degeneration.  There  can  be  little  doubt  that, 
had  the  patient  lived,  the  nutritive  and  functional  activity  of 
the  tissues  in  this  area  w^ould  have  been  gradually  restored. 
But  in  most  cases  of  even  young  people,  and  in  all  cases  in 
which  the  arteries  have  lost  the  elasticity  of  youth,  occlusion 
of  the  Sylvian  artery  or  of  one  of  its  branches  is  followed  by 
a  softening  of  greater  or  less  extent  in  the  area  supplied  bj^ 
it;  and  when  the  embolus  is  lodged  in  the  artery  before  the 
ganglionic  arteries  are  given  off,  it  is  inevitable  that  the 
greater  mass  of  the  middle  of  the  hemisphere  must  undergo 
rapid  softening,  and  such  cases  are  generally,  if  not  always, 
rapidly  fatal.  Having  advanced  these  anatomical  considera- 
tions, we  are  now  in  a  position  to  examine  more  narrowlj-  into 
the  localization  of  the  lesion  in  cases  of  aphasia,  and  to  appre- 
ciate the  relation  which  subsists  between  the  position  of  the 
lesion  in  the  different  forms  of  this  disorder  and  the  distribu- 
tion of  the  various  branches  of  the  Sj'lvian  artery. 

The  faculty  of  language  was  placed  by  Gall  in  the  supra- 
orbital lobes  of  the  brain,  but  the  first  serious  attempt  to  de- 
termine the  localization  of  this  faculty  by  means  of  morbid 
anatomy  was  made  \)j  Bouillaud,^*  who,  in  1825,  came  to  the 
conclusion  that  speech  was  the  result  of  the  activity  of  the 
anterior  cerebral  lobes.  In  1836  Marc  Dax^^  advanced  the 
opinion  that  the  org'an  of  language  was  situated  in  the  left 
hemisphere  of  the  brain,  near  to  the  island  of  Reil,  but  this 
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opinion  had  been  neg-lected  and  almost  forgotten  until  1861, 
when  Broca^^  localized  the  faculty  of  language  in  the  third 
left  frontal  convolution.  In  the  subsequent  two  years  Broca^' 
collected  seventeen  cases  of  ajjhasia  in  which  post-mortem  ex- 
aminations had  been  obtained,  and  out  of  these  the  lesion  was 
situated  sixteen  times  in  the  posterior  part  of  the  third  left 
frontal  convolution,  and  once  in  the  temporal  lobe  and  island 
of  Reil.  Soon  afterward  cases  were  published  by  Parrot,^^ 
Fernet,^^  and  Charcot,^'^  in  which  a  destructive  lesion  of  the 
posterior  part  of  the  third  right  frontal  convolution  had  not 
given  rise  to  any  disorder  of  speech,  these  cases  affording  the 
negative  side  of  the  proof  of  the  assertion  that  the  facultj'  of 
language  is  organized  in  the  left  hemisphere;  and  to  make 
this  proof  still  more  striking,  cases  were  reported  by  Voisin  " 
and  others,  in  which  patients,  who,  on  being  the  subjects  of 
left-sided  hemiplegia  retained  their  speech,  had  become  aphasia 
wli*en  subsequently  attacked  with  a  right-sided  hemiplegia. 
In  reproducing  the  work  of  his  father  in  1863,  and  again  m 
1878,  M.  Dax,'*^  fils,  collected  371  cases  of  various  diseases  of 
the  brain,  chiefly  from  the  works  of  Bouillaud  and  Lallemand. 
In  87  of  these  cases  a  lesion  was  found  in  the  left  hemisphere, 
and  in  all  of  them  there  was  some  disorder  of  speech  during 
life;  while  in  53  cases  a  lesion  was  found  in  the  right  hemi- 
sphere, but  disorder  of  speech  was  not  found  in  any  of  them. 
The  lesion  was  found  in  the  left  hemisphere  243  times  out  of 
260  cases  of  hemiplegia  with  aphasia,  collected  by  Seguin,^^ 
and  140  times  out  of  146  cases  collected  b^^  Voisin.*^  It  was 
found  by  Callender  and  Kirkes  that  aphasia  only  failed  once 
out  of  13  cases  of  right  hemiplegia,  while  it  was  only  met  with 
once  in  13  cases  of  left  hemiplegia.  Lohnmeyer^'  collected  53 
cases  of  aphasia  in  which  an  autopsy  had  been  obtained,  and 
out  of  these  the  lesion  was  situated  50  times  in  the  left  hemi- 
sphere; it  was  localized  24  times  in  the  third  left  frontal  con- 
volution, and  24  times  in  it  and  the  neighboring  parts.  The 
island  of  Reil  was  alone  affected  six  times,  the  anterior  por- 
tion of  the  frontal  lobe  twice,  the  middle  lobe  near  the  fissure 
of  Sylvius  thrice,  the  middle  and  posterior  lobes  twice,  and 
the  posterior  lobe  four  times.  Of  34  cases  of  loss  of  speech  re- 
ported by  Hughlings-Jackson  ^^  the  paralysis  was  observed  31 
times  on  the  right,  and  three  times  on  the  left  side ;  and  out 
of  25  cases  collected  by  Ogle'*''  the  lesion  was  situated  in  all 
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of  them  in  the  left  hemisphere.  The  analyses  of  collected 
cases  made  by  various  authors  have  now  placed  beyond  anj' 
possibility  of  doubt  that,  in  by  far  the  majority  of  instances, 
the  faculty  of  speech  is  organized  in  the  left  hemisphere  of  the 
brain.  At  the  same  time  it  has  emerged  that  in  a  compara- 
tively small  number  of  cases  the  aphasia  is  associated  with 
left-sided  hemipleg-ia,  and  consequently  it  was  inferred  that 
disease  of  the  rig'ht  hemisphere  of  the  brain  does  sometimes 
give  rise  to  the  disorder  of  speech.  Cases  of  left  hemiplegia 
with  aphasia  have  been  recorded  by  Pye-Smith,  Hughlings- 
Jackson/^  John  Ogle/^  and  Ferrier/°  and  post-mortem  evi- 
dence of  aphasia  being  caused  \ij  disease  of  the  right  hemisphere 
of  the  brain  was  obtained  by  Wadham  ^^  and  Habershon.^^  A 
negative  proof  of  the  occasional  organization  of  speech  in  the 
right  hemisphere  was  afforded  by  F.  Taylor  ^^  and  Foulis/^ 
who  reported  cases  of  destruction  of  Broca's  convolution  in 
the  left  hemisphere  without  giving  rise  to  aphasia.  Care 
should  be  taken  not  to  conclude  too  hastily'  that  in  all  cases 
of  left-sided  hemiplegia  with  aphasia  the  lesion  causing  the 
disorder  of  speech  is  situated  in  the  right  hemisphere  of  the 
brain;  inasmuch  as  cases  have  been  recorded  by  Raymond  and 
Dreyfous  ^^  in  each  of  which  a  lesion  was  found  in  the  right 
hemisphere,  causing  a  left  hemiplegia,  and  another  in  the  third 
left  frontal  convolution,  which  doubtless  caused  the  aphasia. 
On  the  whole  the  observations  collected  and  anah'zed  by  vari- 
ous authors  prove  beyond  any  possibility'"  of  doubt  that  aphasia 
is  caused  in  by  far  the  majority  of  cases  by  lesion  of  the  left 
hemisphere,  and  in  a  comparatively  few  cases  b}^  lesion  of  the 
right  hemisphere  of  the  brain.  We  must  now  endeavor  to 
localize  more  accurately  the  different  forms  of  the  affection. 

In  motor  aphasia  the  lesion  is  most  usualh'  situated  in  the 
posterior  part  of  the  third  left  frontal  convolution.  Broca 
thought  that  all  aphasic  disorders  of  speech  were  caused  by 
disease  of  this  part  of  the  brain,  and  the  cases  he  adduces  in 
favor  of  this  opinion  were,  with  one  exception,  in  which  the 
lesion  was  found  in  the  temporal  lobe  and  island  of  Reil,  all 
examples  of  pure  m-otor  aphasia.  In  the  first  case  in  which 
he  obtained  an  autopsy  the  patient — Leborgne — understood 
everything  that  was  said  to  him,  but  was  only  able  to  reply 
tan,  tan,  to  all  questions,  and  when  his  interlocutors  failed  to 
understand  the  lively  gestures  by  which  these  words  were  ac- 
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coinpanied  he  g-ave  vent  to  much  unintellig-ible  jargon,  amid 
which  was  clearly  articulated,  "Sacre  nom  de  Dieu."  The 
lesions  found  in  the  brain  after  death  were  widely  distributed 
over  the  surface  and  in  the  substance  of  the  left  hemisphere, 
but  Broca  believed  that  destruction  of  the  third  frontal  con- 
volution was  the  cause  of  the  disorder  of  speech.  A  few 
months  later  he  had  an  opportunity  of  examining-  the  brain  of 
Lelong,  a  man  who  had  the  use  of  only  five  words,  and  in  his 
case  the  lesion  consisted  of  a  cavit}''  about  the  size  of  a  franc 
piece  filled  with  serous  fluid,  and  which  was  almost  strictly 
cii'cumscribed  to  the  posterior  part  of  the  third  left  frontal 
convolution,  encroaching"  to  a  slight  extent  upon  the  posterior 
part  of  the  second  frontal.  From  these  cases  Broca,  with  his 
usual  caution,  only  concluded  that  "  the  integrity  of  the  third 
and  probably  of  the  second  frontal  convolution  appears  to  be 
indispensable  to  the  exercise  of  the  faculty  of  articulate 
speech."  In  the  subsequent  two  years  Broca  collected,  as 
already  mentioned,  17  cases  of  aphasia  with  post-mortem  ex- 
aminations, in  16  of  which  the  lesion  was  situated  in  the  third 
left  frontal  convolution,  and  once  in  the  temporal  lobe  and 
island  of  Reil.  The  cases  of  motor  aphasia  recorded  in  which 
the  lesion  was  situated  in  the  third  left  frontal  convolution  are 
now  so  numerous  and  so  w^ell  known  that  it  is  quite  unneces- 
sary to  quote  any  of  them  here.  But  although  it  is  proved 
that  lesion  of  the  posterior  part  of  the  third  left  and  in  occa- 
sional cases  of  the  third  right  frontal  convolution  g-ives  rise  to 
a  motor  aphasia,  it  does  not  follow  that  this  disorder  of  speech 
may  not  be  caused  by  disease  of  other  parts  of  the  brain. 
And,  indeed,  it  has  been  found  that  lesions  of  the  centrum  ovale 
underlying  the  frontal  convolution  maj^  g-ive  rise  to  a  motor 
aphasia  which  is  as  complete  and  persistent  as  that  caused 
by  disease  of  the  cortex  itself.  A  man,  aged  GO  years,  whose 
case  is  reported  by  Pitres^^  suffered  from  right  hemipleg-ia, 
with  embarrassment  and  finally  complete  loss  of  speech.  At 
the  autopsy,  two  small  patches  of  yellow  softening  were  found 
in  the  cortex  of  the  left  hemisphere,  one  being-  situated  in  the 
superior  parietal  lobule,  and  the  other  in  the  angular  g-yrus. 
The  third  left  frontal  convolution  was  normal,  but  a  large 
focus  of  softening  was  observed  in  the  centrum  ovale,  which  ex- 
tended anteriorly  to  the  part  underlying  the  posterior  ex- 
tremity of  the  third  frontal  convolution,  and  posteriorly  beyond 
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the  posterior  extremity  of  the  optic  thalamus.  It  is  possible 
that  the  spot  of  softening-  in  the  angular  gyrus  in  this  case 
might  have  caused  word-blindness,  but  it  could  not  have  g-iven 
rise  to  complete  loss  of  speech,  which,  therefore,  must  have 
resulted  from  the  softening  in  the  centrum  ovale.  A  case  of 
aphasia  is  reported  by  Bouchard,^^  in  which  the  lesion,  a  yellow 
softening-,  was  situated  in  the  anterior  and  superior  part  of 
the  intraventricular  portion  of  the  left  corpus  striatum,  which 
corresponds  to  the  anterior  segment  of  the  internal  capsule. 
A  secondary  degeneration  was  observed  in  the  crusta  and  the 
anterior  pyramid  of  the  medulla  oblongata  of  the  same  side. 
A  case  of  aphasia  is  likewise  reported  by  Farg-e,^^  in  which  the 
lesion  was  situated  in  the  centrum  ovale,  immediately  above 
and  to  the  outer  side  of  the  caudate  nucleus  of  the  corpus 
striatum,^*  almost  in  the  same  position  as  the  one  reported  by 
Pitres.  A  case  of  right-sided  hemiplegia,  with  aphasia,  is  re- 
ported b}^  Hughlings-Jackson/**  in  which  the  lesion  was  found 
in  the  corpus  striatum,  and  we  shall  hereafter  find  that  most 
cases  of  ordinary  right-sided  hemiplegia,  which  are  most  prob- 
ably caused  by  hemorrhage  into  the  lenticular  nucleus  of  the 
corpus  striatum,  are  accompanied  by  a  transient  motor  aphasia, 
recovery  taking-  place  in  a  few  weeks.  A  case  in  which  a  cir- 
cumscribed hemorrhage  in  the  pons  Varolii  produced  a  slight 
degree  of  motor  aphasia  is  reported  by  Hermann  Weber  and 
Altdoerfer.''^  A  man,  aged  35  years,  was  seized  with  sudden 
loss  of  consciousness  and  left  hemipleg-ia.  He  had  impairment 
of  the  power  of  swallowing-  and  of  articulation.  He  had  diffi- 
cultj^  in  finding-  the  right  words,  which,  however,  when  sug-- 
gested,  were  readily  pronounced.  The  patient  died  three  weeks 
after  the  attack,  and  at  the  autops^^  a  small  hemorrhagic  spot 
was  found  in  the  anterior  part  of  the  right  half  of  the  pons 
Varolii,  with  softening-  of  the  surrounding-  substance. 

Motor  agraphia  is  g-enerally  associated  with  aphemia,  and 
consequently  it  may  be  inferred  that  the  motor  cortical  centre 
for  the  special  movements  of  writing  lies  near  to  that  for  the 
special  movements  of  spoken  speech.  The  fact,  however,  that 
the  disability  of  spoken  speech  and  of  writing-  are  not  always 
■  present  in  equal  degree  in  cases  of  motor  aphasia,  and  that  in 
rare  cases  the  one  faculty  may  be  lost  while  the  other  is  re- 
tained, shows  that  these  centres  are  not  identical.  The  motor 
centre  for  writing  is  placed  by  Exner  ^^  in  the  posterior  part 
VI— 14 
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of  the  second  left  frontal  convolution.  Of  the  four  cases  which 
he  adduces  in  favor  of  this  opinion,  the  most  convincing-  is 
probably  a  case  of  agraphia  reported  by  Bar/^  in  which  the 
lesion,  consisting-  of  a  clot  of  blood,  occupied  the  posterior  part 
of  the  second  left  frontal  convolution.  In  a  case  of  aphasia 
and  agraphia  reported  by  Nothnagel/'^  a  spot  of  softening- 
from  embolus  was  found  in  the  posterior  part  of  the  second, 
another  in  the  corresponding-  part  of  the  first,  and  three  in 
the  convolutions  of  the  island  of  Reil. 

In  apperceptive  aphasia  the  lesion  is  localized  in  the  area  of 
distribution  of  the  parieto-sphenoidal  and  sphenoidal  branches 
(Fig.  6,  4  and  5)  of  the  Sylvian  artery,  and  the  region  of  soft- 
ening comprises  the  supra-marg-inal  convolution,  the  ang-ular 
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g-yrus  (visual  centre),  the  posterior  part  of  the  infra-marginal 
convolution  (acoustic  centre),  and  the  convolution  bounding- 
the  parallel  and  collateral  fissures.  In  the  cases  of  aphasia 
with  autopsies  collected  by  Broca  and  the  earlier  observers, 
the  lesion  was  occasionally  observed  to  be  situated  in  the 
temporal  lobe  and  the  posterior  part  of  the  parietal  lobe;  but 
these  cases  were  regarded  as  exceptions  to  the  g-eneral  rule  of 
localization  in  the  third  frontal  convolution,  up  to  the  time 
when  Wernicke  ^^  reported  a  case  of  that  disorder  of  speech, 
which  Kussmaul^^  subsequently  named  word-deafness,  and 
in  which  the  lesion  consisted  of  softening"  from  thrombosis 
of  the  first  and  a  large  part  of  the  second  temporo-sphenoidal 
convolutions  (Fig.  7).  In  the  case  of  word-deafness  i-eported 
by  Giraudeau,  already  quoted  at  length,  the  lesion  consisted 


Aphasia.  '  211 

of  a  tumor  about  the  size  of  a  nut,  which  was  situated  in  the 
posterior  part  of  the  two  first  temporo-sphenoidal  convolu- 
tions. A  case  of  word-deafness  is  reported  by  Kahler  and 
Pick/"  and  another  by  Fritsch/^  in  which  the  lesion  was  found 
in  the  first  and  second  left  temporo-sphenoidal  convolutions 
of  the  left  hemisphere. 

In  two  cases  of  word-deafness,  reported  by  Petrina,^^  and 
in  one  reported  hy  Glaus,'*'  the  lesion  was  found  in  the  anterior 
part  of  the  superior  temporo-sphenoidal  convolution.  A  very 
remarkable  case  of  apperceptive  aphasia  was  communicated 
by  Wernicke '^^  to  the  Berlin  Physiological  Society  in  1883. 
The  patient  was  first  affected  by  word-deafness,  and  at  a  sub- 
sequent period  he  became  completely  deaf;  he  died  from  an 
intercurrent  disease,  and  a  spot  of  softening-  was  found  in  the 
first  temporo-sphenoidal  convolution  in  each  hemisphere  of 
the  brain.  A  careful  dissection  proved  the  absence  of  any 
local  disease  in  the  peripheral  organ  of  hearing".  A  case  is  re- 
ported by  Pitres  "'^  in  which  the  patient,  who  was  the  subject 
of  an  old  left-sided  hemiplegia,  was  seized  by  a  second  apo- 
plectic attack,  but  without  paratysis  and  although  he  appeared 
to  take  considerable  notice  of  what  passed  around  him,  he  only 
replied  by  an  unintelligible  grunt  on  being  loudlj^  asked  his 
name.  He  died  on  the  second  day  after  the  last  attack,  and 
at  the  autopsy,  besides  old  lesions  in  the  right  hemisphere,  a 
recent  clot  of  blood,  about  the  size  of  a  nut,  was  found  in  the 
medullary  substance  of  the  temporo-sphenoidal  convolutions. 

A  somewhat  complicated  disorder  of  speech  is  reported  by 
Broadbent,"*^  but  a  very  prominent  feature  of  the  case  was 
that  the  patient  did  not  understand  spoken  or  written  speech, 
while  his  attempts  at  expressing  his  own  thoughts  ended  in 
mere  jargon.  The  patient  died  suddenly,  and  on  post-mortem 
examination,  softening  was  found,  involving  a  considerable 
part  of  the  convex  surface  of  the  left  hemisphere,  the  convolu- 
tions affected  being  the  supra-marginal  lobule,  the  angular, 
gyrus,  the  first  and  second  temporo-sphenoidal  convolutions, 
and  the  adjacent  part  of  the  occipital  lobe  (Fig.  8).  It  is  cer- 
tain that  in  this  case  the  j)atient  suffered  both  from  word- 
blindness  and  word-deafness.  A  case  of  combined  word-deaf- 
ness and  word-blindness  is  reported  by  Rosenthal,"^  which  was 
caused  by  destruction  of  the  posterior  third  of  the  first  and 
second  temporo-sphenoidal  convolutions,  the  lesion  extending 
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to  the  point  of  junction  of  these  convolutions,  and  the  angular 
g-.yrus  and  inferior  parietal  lobule.  A  case  of  partial  word- 
blindness  is  reported  by  Dejerine/^  in  which  the  patient  could 
read,  but  did  not  understand  what  she  read.  The  autopsy 
revealed  the  existence  of  a  tumor,  about  the  size  of  an  orang-e, 
in  the  region  of  the  inferior  parietal  lobule.  The  case  of  a 
woman  is  reported  by  Dr.  ShawJ^  of  Brooklyn,  who  had  sud- 
denly become,  after  a  sliglit  apoplectic  attack,  aphasic  and 
perfectly  deaf  and  blind.  At  the  autopsy  complete  atrophy 
of  the  angular  gyri  of  both  hemispheres  was  found,  and  no 
other  lesion  either  in  the  brain  or  peripheral  organs.  Most 
cases  of  word-blindness  are  associated  with  right-sided  bi- 
lateral hemianopsia,  and  it  is  now  known  that  this  form  of 
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hemianopsia  ''^  may  be  caused  by  lesion  of  the  cortex  of  the 
angular  gyrus  and  neighboring  parts,  or  of  the  subjacent 
white  substance  of  the  left  hemisphere.  In  most  of  the  cases 
in  which  an  autopsy  has  been  obtained,  the  hemianopsia  is 
said  to  have  been  accompanied  by  aphasia,  and  although  the 
clinical  description  of  the  speech  disorder  is  not  sufficiently 
minute  to  enable  us  to  judge  of  the  form  of  aphasia  present, 
it  may  be  inferred  that  it  was  word-blindness. 

In  combined  motor  and  sensory  aphasia  the  lesion  is  widely 
distributed  over  the  surface  of  the  brain,  or  two  separate  lesions 
may  be  present.  A  case  is  reported  by  Boyer,''^  in  which  the 
patient  had  suffered  for  three  years  from  right-sided  hemi- 
plegia with  contractures,  aphasia,  and  deafness.  At  the  au- 
topsy a  spot  of  softening  was  found  in  the  posterior  part  of 
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the  first  amd  second  frontal  convolutions,  and  another  in  the 
convolutions  bordering-  the  horizontal  limb  of  the  Sylvian  fis- 
sure. The  acoustic  and  hypoglossal  nerves  and  their  nuclei  in 
the  medulla  were  found  healthy. 

A  very  remarkable  case  of  right-sided  hemiplegia  with  con- 
tracture, associated  with  aphemia,  word-blindness,  and  partial 
word-deafness,  is  recorded  \iy  Bernard.''^  At .  the  autopsy 
numerous  spots  of  softening  were  found  in  the  left  third  fron- 
tal, the  inferior  part  of  the  ascending  frontal,  and  the  middle 
portion  of  the  ascending  parietal  convolutions.  The  softening 
had  extended  into  the  substance  of  the  hemisphere  and  de- 
stroyed the  -anterior  segment  of  the  internal  capsule.  The 
middle  part  of  the  ascending  parietal  convolution,  the  angular 
g-^^rus,  and  the  posterior  part  of  the  first  temporo-sphenoidal 
convolution  were  occupied  by  a  patch  of  yellow  softening. 
Another  patch  of  softening  was  found  at  the  bottom  of  the 
nucleus  of  Rolando  below  its  middle,  and  the  surface  of  the  pos- 
terior part  of  the  Island  of  Reil  was  destroyed.  It  is  probable 
that  in  many  cases  of  verbal  amnesia  the  lesion  consists  of 
great  local  anaemia  of  the  cortex  from  degenerated  arteries, 
without  any  destructive  disease.  A  case  of  verbal  amnesia, 
without  word-deafness,  however,  is  reported  b^^  Rosenthal,^" 
in  a  patient  suffering-  from  general  paralysis;  this  defect  of 
speech  was  ushered  in  by  an  apoplectiform  attack,  and  per- 
sisted unchanged  for  upward  of  two  years.  At  the  autopsy, 
besides  evidence  of  a  chronic  leptomeningitis,  an  old  focus  of 
softening-  was  found  in  the  second  and  third  temporo-sphe- 
noidal convolutions,  the  first  temporo-sphenoidal  convolution 
being-  quite  free  from  disease. 

If  we  now  summarize  the  facts  collected  in  the  foregoing 
pag-es  it  will  be  seen  that,  in  by  far  the  majority  of  cases, 
aphasia  is  caused  by  a  lesion  of  the  left  hemisphere  of  the 
brain,  and  that  the  lesion  is  situated  in  aphemia  in  the  pos- 
terior part  of  the  third  frontal  convolution  (Fig.  9,  F3);  in 
agraphia,  probably  in  the  posterior  part  of  the  second  frontal 
and  the  adjoining  part  of  the  ascending-  frontal  convolutions 
(Fig-.  9,  Fa) ;  in  word-deafness,  in  the  first  and  second  temporo- 
sphenoidal  convolutions  (Fig.  9,  Ti) ;  and  in  word-blindness,  in 
the  angular  gyrus  and  adjoining  part  of  the  inferior  parietal 
lobule.  It  would  appear  from  the  case  just  quoted  from 
Rosenthal  that  the  aphasia  of  recollection,  or  verbal  amnesia, 
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is  caused  by  lesion  of  tlie  second  and  third  temporo-splienoidal 
convolution  (Fig.  9,  T2  and  T3).  It  has  already  been  stated 
that  occlusion  of  one  or  other  of  the  branches  of  the  Sylvian 
artery  is  the  most  frequent  cause  of  aphasia,  and  if  we  express 
the  morbid  anatomy  of  this  affection  in  terms  of  the  arterial 
supply  of  the  cortex,  it  may  be  said  that  occlusion  of  the  in- 
ferior frontal  branch  gives  rise  to  aphemia,  of  the  anterior 
division  of  the  ascending  frontal  branch  to  agrajDhia,  of  the 
sphenoidal  branches,  generally  the  posterior  division,  to  word- 


FiG.  9.— External  Surface  of  the  Left  Hemisphere  of  the  Brain.  Fissures.  R,  Fissure  of 
Rolando;  s/,  fissure  of  Sylvius;  ipf,  interparietal  fissure;  pof,  external  parieto-occipital  fis- 
sure; F],  Fj,  and  F3,  the  first,  second,  and  third  frontal  convolutions;  A  and  B,  the  ascend- 
ing frontal  and  parietal  convolutions  respectively;  Ti,  To,  and  T3,  the  first,  second,  and  third 
temporo-sphenoidal  convolutions;  O],  O2,  and  Og,  the  first,  second,  and  third  occipital  con- 
volutions; Pi,  the  superior  parietal  lobule;  Pj,  the  inferior  parietal  lobule;  P3,  the  angular 
gyrus.  The  shaded  part  on  F3  corresponds  to  the  localization  of  the  lesion  in  ap'iemia;  on 
F2,  to  motor  agraphia;  on  Tj,  to  word  deafness;  on  T^  and  T3  to  verbal  amnesia;  and  on  Pj 
and  P3,  to  word-blindness. 

deafness,  and  of  the  parieto-sphenoidal  branch  to  word-blind- 
ness (Fig.  6).  It  must  not,  however,  be  imagined  that  the 
branches  of  the  Sylvian  artery  are  invariably  separated  so 
clearl}^  from  one  another  in  nature  as  they  are  in  our  diagram. 
The  fact,  for  instance,  that  aphemia  and  motor  agraphia 
are  so  frequently  associated,  seems  to  show"  that  the  centres 
for  the  regulation  of  articulate  speech  and  for  writing  must 
not  only  lie  near  together,  but  be  also  supplied  hy  the  same 
v^ascular  system,  and  it  is  therefore  probable  that  the  inferior 
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frontal,  and  the  anterior  division  of  the  ascending-  frontal 
branch  are  not  so  trenchantly  separated  from  one  another  as 
they  are  in  the  diag-ram.  It  must  also  be  remembered  that 
the  spot  of  softening-  which  occurs  after  the  occlusion  of  the 
main  trunk  of  the  S^ylvian  artery,  or  of  one  of  its  branches,  is 
by  no  means  co-extensive,  especiall3^  in  young  people,  with  the 
area  of  distribution  of  the  vessel.  William  Da  vies  (Case  I.), 
for  instance,  sutfered  from  a  rig-ht-sided  hemipleg-ia  and  com- 
plete sensory  and  motor  aphasia,  and  taking  the  symptoms  in 
association  with  the  fact  that  he  had  a  systolic  murmur  over 
the  apex  of  the  heart,  it  is  very  likelj'  that  the  main  trunk  of 
the  Sylvian  artery  was  occluded  by  an  embolus  immediatelj^ 
after  the  perforating-  branches  are  giA-en  off.  In  this  case, 
however,  the  patient  made  a  comparatively  rapid  recoverj^ 
from  the  sensory  aphasia  and  from  the  hemipleg-ia,  and  even 
the  faculty  of  w^riting  has  undergone  considerable  improve- 
ment, but  he  is  still,  tw^elve  months  from  the  onset  of  the  at- 
tack, the  subject  of  almost  complete  aphemia;  and  it  may 
consequentl3'  be  inferred  that  the  posterior  part  of  the  third, 
and  to  a  less  extent  the  posterior  part  of  the  second,  and  the 
adjoining  part  of  the  ascending  frontal  convolution  was  the 
only  part  of  the  cortex  which  had  become  permanently  disor- 
ganized. In  combined  sensory  and  motor  aphasia  w^hich  be- 
comes persistent,  the  softening-  is  widely  distributed  in  the 
area  of  distribution  of  the  anterior  and  posterior  branches  of 
the  Sj'^lvian  artery.  Such  cases  usually  occur  in  persons  ad- 
vanced in  life,  and  the  aphasia  is  generally  associated  with 
hemiplegia  and  permanent  contractures.  It  is  possible  for  a 
pure  motor  or  a  pure  sensorj^  aphasia  to  be  associated  with 
persistent  hemipleg-ia,  but  it  is  probable  tliat  in  such  cases  the 
aphasia  is  caused  by  a  circumscribed  lesion  in  the  cortex,  and 
the  hemipleg-ia  by  a  second  lesion,  which  injures  the  pyramidal 
tract  in  its  passage  through  the  internal  capsule,  crus  cerebri, 
or  pons.  When,  however,  a  persistent  hemiplegia  and  aphasia 
are  caused  by  one  and  the  same  lesion,  the  disorder  of  speech 
is  likelj^  to  implicate  both  the  apperceptive  and  the  motor 
functions,  and  the  disease  probably  extends  widely  over  the 
g-reater  part  of  the  area  supplied  by  the  branches  of  the  Syl- 
vian artery. 


CHAPTEE    VI. 

MORBID  PHYSIOLOGY. 

It  now  remains  for  us  to  interpret  the  symptoms  of  aphasia 
by  means  of  the  knowledge  we  possess  of  the  physiology  of 
those  portions  of  the  cerebrum  which  have  been  found  diseased 
in  the  different  clinical  varieties  of  the  alTection.  We  have 
already  been  led  to  the  conclusion  that  loss  of  the  expressive 
facult3^  of  speech  is,  speaking  broadly,  caused  by  disease  of  the 
motor  area  of  the  cortex  of  the  left  hemisphere,  and  that  loss 
of  the  impressive  or  apperceptive  faculty  is  caused  by  disease 
of  the  sensor^'^  area  of  the  same  hemisphere.  But  in  order  to 
justify  this  conclusion,  and  to  make  our  interpretation  more 
detailed  and  minute,  it  is  desirable  to  subject  the  symptoms 
of  the  different  forms  of  aphasia  to  a  still  further  analysis.  And 
let  us  beg-in  our  examination  with  the  aphasic  disorders  of  the 
expressive  faculty  of  speech. 

Motor  aphasia  maj",  as  we  have  already  seen,  be  divided 
into  (1)  aphemia,  (2)  ag'raphia,  and  (3)  amimia.  It  must  at 
once  be  admitted  that  nothing  is  known  of  amimia  as  a  sepa- 
rate affection,  and  not  even  sufficient  is  known  of  it  m  its 
association  with  other  speech  disorders  to  enable  us  to  enter 
profitably  upon  a  further  analysis  of  it.  Passing  over  amimia, 
therefore,  aphemia  and  agraphia  remain  for  consideration, 
and  although  these  disorders  are  usually  found  combined  in 
various  degrees  in  the  same  person,  it  will  be  found  useful  to 
subject  each  to  separate  analj'sis. 

(1)  Aphemia  presents  many  degrees,  from  a  slight  defect 
in  the  power  of  expressive  speech  up  to  absolute  wordless- 
ness. In  the  first  or  the  least  degree  of  the  disorder  the  pa- 
tient has  either  partially  recovered  or  has  never  altogether 
lost  the  expressive  faculty  of  speech.  The  subject  of  aphemia 
who  has  been  master  of  two  or  more  languages  may,  for  ex- 
ample, recover  the  use  of  one  of  these,  while  he  remains  totall3^ 
unable  to  express  himself  in  either  of  the  others.     The  case  of 
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a  Russian  g-entleman  is  reported  by  Charcot,  who,  besides  his 
mother  tong-ue,  spoke  French  fluently  and  German  less  read- 
ilj-.  A  friend  addressed  him  in  French,  and  he  readil^^  com- 
prehended what  was  said  to  him,  but  found  himself  quite  un- 
able to  reph^  in  the  same  language.  The  German  language 
he  found  difficult  to  understand,  and  was  totally  unable  to 
speak  in  it.  Numerous  examples  of  this  kind  might  be  quoted 
from  other  authors.  In  some  cases  the  disorder  of  speech  is 
manifested  by  an  uncertain  and  hesitating  speech.  Slowness 
of  utterance  maj',  indeed,  of  itself  be  taken  as  a  sign  of  a 
slight  degree  of  aphemia,  just  as  slowness  in  the  execution  of 
the  "  devil's  tattoo "  on  the  table  may  be  taken  as  a  sign  of 
partial  paralysis  of  the  fingers.  In  other  cases  the  disability 
is  declared  bj^  the  misplacement  or  mutilation  of  words.  The 
patient  may,  to  quote  the  examples  adduced  by  Dr.  Hugh- 
lings- Jackson,  use  a  word  kindred  in  its  meaning  with  the  one 
intended,  as  "worm  powder"  for  "cough  medicine,"  or  in  its 
sound,  as  "  parasol "  for  "  castor  oil."  It  is,  however,  in  sen- 
sory aphasia  that  the  most  marked  forms  of  the  misplacement 
of  words  are  observed,  and  the  condition  will  be  subsequently 
described  under  the  name  of  paraphasia. 

.In  the  second  degree  of  aphemia  the  patients  have  lost  the 
power  of  expressing  theii'  thoughts  in  spoken  words  with  the 
exception  of  a  few  monosyllabic  replies  to  simple  questions. 
Such  patients,  however,  are  able  to  repeat  most  words  uttered 
in  their  hearing,  and  they  maj^  be  able  to  read  aloud  without 
committing  any  serious  mistakes.  A  bo3%  who  was  the  sub- 
ject of  aphemia,  and  to  whose  case  we  have  already  alluded, 
was  in  the  Convalescent  Hospital  at  Cheadle  last  summer. 
He  could  only  utter  spontaneously  "  Yes  "  and  "  No,"  his  own 
name  and  a  few  other  words  imperfectly,  but  he  could  repeat 
a  large  number  of  monosyllabic  names,  such  as  horse,  cow, 
keys,  book,  etc.  When,  however,  the  corresponding  objects 
were  shown  to  him  he  was  unable  to  name  them,  but  instantly 
recognized  the  right  name,  and  repeated  it,  when  it  was  ut- 
tered in  his  hearing.  In  other  cases  the  power  of  repeating 
words  and  of  reading  aloud  is  retained  or  recovered  in  even 
higher  degree  than  it  was  in  the  case  of  this  boy,  while  the 
power  of  spontaneous  vocal  speech  remains  ver^-  limited. 

In  the  third  degree  of  aphemia,  the  power  of  repeating 
words  or  reading  aloud  is  lost,  but  the  patient  can  give  mono- 
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syllabic  replies  to  two  or  three  simple  questions.  The  unit  of 
emotional  language  is,  so  far  as  it  is  expressed  in  vocalization, 
an  exclamation  or  an  interjectional  word  or  phrase,  but  the 
unit  of  intellectual  language  is  a  proposition,  and  if  the  mono- 
syllabic reply  of  an  aphemic  patient  possess  any  speech  value 
it  must  be  equivalent  to  a  distinct  proposition.  If,  for  exam- 
ple, a  patient  says  "Yes!"  as  an  exclamation,  the  word 
belongs  to  emotional  language;  but  if  he  says  "Yes,"  with 
the  full  understanding  that  he  is  giving  an  affirmative  answer 
to  a  question,  then  the  word  is  equivalent  to  a  distinct  proposi- 
tion. Suppose  the  patient  is  asked,  "Are  you  better  to-day  ?  " 
and  he  replies,  "  Yes,"  with  a  full  comprehension  of  the  mean- 
ing of  his  answer,  it  is  equivalent  to  the  proposition  "  I  am 
better  to-day,"  and  the  reply  itself  becomes  part  of  intellectual 
language.  When  William  Davies  (Case  I.)  was  asked  his 
name  some  months  after  his  attack,  he  answered  "Bill,"  which 
is  the  equivalent  of  the  proposition  "  My  name  is  Bill,"  and 
therefore  a  part  of  intellectual  language.  In  this  degree  of 
aphemia,  therefore,  the  patients  retain  or  recover  the  use  of  a 
few  simple  words  which  possess  real  speech  value. 

In  the  fourth  degree  of  aphemia,  the  patient  has  completely 
lost  the  power  of  giving  expression  in  vocal  language  to  any 
thought,  but  although  he  is  speechless  he  is  not  wordless. 
The  words  wiiich  the  patient  can  use  continue,  as  a  rule,  the 
same  in  the  same  patient,  and  consequently  they  have  been 
named  "recurring  utterances."  These  utterances  usually 
consist  of  such  simple  words  as  "  Yes  "  or  "  No,"  but  whatever 
the  word  may  be  it  is  used  on  all  occasions,  whether  appropri- 
ate or  not,  and  it  consequently  possesses  no  speech  value.  At 
other  times  the  recurring  utterances  consist  of  a  phrase,  such 
as  "  Come  on  to  me,"  or  "  I  want  protection."  ^^  '  The  man 
w^hose  recurring  utterance  was  "  Come  on  to  me,"  was  a  rail- 
way signalman,  who  had  been  taken  ill  on  the  rails  in  front  of 
his  box;  while  the  man  who  could  only  say  " I  want  protec- 
tion," had  his  left  cerebral  hemisphere  injured  in  a  brawl.  Dr. 
Hughlings-Jackson  makes  the  very  probable  supposition  that 
in  these  cases  the  recurring  utterance  constituted  the  last 
words  spoken,  or  which  were  in  a  state  of  mental  preparation 
for  utterance,  when  the  damage  occurred  to  the  brain.  It  is 
not  improbable  but  that  words  uttered,  or  about  to  be  uttered, 
during  a  period  of  great  excitement  might  leave  permanent 
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traces  on  the  org-anization  of  the  brain  which  would  render 
them  liable  to  be  afterward  uttered  as  inter jectional  phrases 
during-  emotional  states.  Besides  these  recurring-  utterances, 
the  patient  niay,^^  under  certain  circumstances,  give  vent  to 
"occasional  utterances."  When  the  patient  becomes  vexed 
with  his  interlocutor  for  not  understanding  his  recurring  ut- 
terance, or  at  himself  for  his  inability  to  express  himself,  he 
may  find  relief  in  a  volley  of  oaths.  On  rare  occasions  a  pa- 
tient may  even  utter  a  phrase  which  is  appropriate  to  the  oc- 
casion, such  as  '' Good-by,"  ^^  when  a  friend  is  leaving.  ISTow, 
of  these  occasional  utterances,  swearing  is  a  purely  emotional 
expression,  and  even  the  phrase  "  Good-by  "  may  be  reg-arded 
as  expressing  a  state  of  mental  regret  rather  than  an  intel- 
lectual appreciation  of  the  surrounding  circumstances.  That 
these  recurring  and  occasional  utterances  must  be  regarded 
as  belonging  to  emotional  rather  than  to  intellectual  speech 
is  shown  by  the  fact  that  the  patient  is  unable  to  repeat,  when 
asked,  his  favorite  oath,  his  formula  of  leave-taking,  or  the 
simple  recurring  utterance  of  "  Yes"  or  "  No."  The  few  words 
which  the  patient  uses  may  be  accompanied  by  such  varia- 
tions of  tone  and  gesture  as  indicate  when  he  is  angry  or  joy= 
ful.  The  words  are  indeed,  in  Mr.  Herbert  Spencer's  ^^  language, 
more  akin  to  song  than  to  speech,  and  belong  to  emotional 
and  not  to  intellectual  language. 

In  the  fifth  or  highest  degree  of  aphemia  the  patients,  so 
far  as  vocal  speech  is  concerned,  are  both  speechless  and 
wordless.  Such  patients  may,  however,  endeavor  to  reply  to 
questions  by  grunting  noises  in  the  throat,  or  by  the  continu- 
ous repetition  of  a  meaningless  syllable,  like  the  "tan,  tan "  of 
the  patient  Leborgne,  whose  case  was  reported  by  Broca. 
The  affection  of  speech,  which  has  been  named  in  these  pages 
jargon  aphasia,  must,  in  so  far  as  the  expressive  faculty  is 
implicated,  be  included  in  this  category.  In  these  cases  the 
patient,  instead  of  continuously  repeating  the  same  syllable, 
gives  utterance  to  a  rapid  succession  of  different  syllables; 
but  it  may  be  noted  that  two,  or  at  most  three,  favorite  sounds 
frequently  recur.  This  form  of  aphasia  is,  as  already  stated, 
frequently  a  compound  disorder,  and  the  expressive  disability 
is  then  accompanied  by  a  considerable  disorder  of  the  apper- 
ceptive facult}^  of  speech. 

(2)  Motor  agraphia  may,  like  aphemia,  be  divided  into  five 
varieties,  according  to  the  degree  of  the  affection. 
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In  the  first  or  least  degree  the  patient  either  has  acquired 
or  has  never  completely  lost  the  power  of  writing-  spontane- 
ously a  few  words,  phrases,  and  simple  sentences,  although  he 
makes  egregious  mistakes  in  spelling  and  diction. 

In  the  second  degree  he  has  lost  the  power  of  giving  spon- 
taneous expression  to  his  thoughts,  but  he  can  write  to  dicta- 
tion and  copy  from  a  written  or  printed  page.  The  power  of 
writing  to  dictation  varies  greatly,  and  is  often  very  hmited 
and  imperf(;ct.  The  capacity  to  copy  also  varies  within  ex- 
treme limits;  the  patient  at  first  may  only  be  able  to  copy 
slowly  and  imperfectly  a  written  w^ord  in  written  and  a  printed 
word  in  printed  characters,  but  after  a  time  he  may  reacquire 
the  power  of  writing  in  a  running  hand  from  a  printed  page. 

In  the  third  degree  of  agraphia  the  patient  is  unable  to 
write  to  dictation  or  to  copy  sentences,  but  he  can  still  write 
somewiiat  imperfectly  his  own  name,  and  probably  a  few 
simple  words,  especiallj^  if  aided  b^^  a  plain  cop}^  of  them. 

In  the  fourth  degree,  or  what  Kussmaul  calls  verbal  agra- 
phia, the  patient  can  write  rows  of  letters,  which  may  be 
separated  here  and  there  in  the  form  of  w^ords,  but  which  do 
not  convey  any  meaning.  He  is  also  able  to  copy  geometrical 
figures,  but  is  unable  to  cop3^  letters  and  figures. 

In  the  fifth  degree,  or  what  Kussmaul  calls  literal  agraphia, 
the  patient  is  unable  to  write  a  single  letter,  and,  a  fortiori, 
he  cannot  write  a  word.  In  such  cases  even  geometrical  fig- 
ures are  only  imperfectly  copied. 

Although  the  sensory  mechanism  of  speech  is  not  much 
affected  in  pure  motor  aphasia,  there  can  be  no  doubt  that  the 
disorder  of  the  expressive  faculty  does  interfere  to  some  slight 
extent  with  the  full  exercise  of  the  apperceptive  faculty.  Some 
persons,  especially  those  who  are  only  half-educated,  when 
reading  a  written  or  printed  page,  pronounce  each  word  half- 
aloud,  or  at  any  rate  the  most  important  words  in  each  sen- 
tence, and  when  the  power  of  articulation  is  lost  to  these 
persons  the  capacity  of  comprehending  what  is  read  is  consid- 
erabl}^  impaired.  A  clergyman  once  said  to  me,  "I  can  only 
study  when  the  pen  is  in  Vl\.j  hand;"  and  it  is  manifest  that 
had  this  gentleman  become  the  subject  of  a  motor  agraphia, 
his  power  of  comprehending  a  difficult  subject  would  have 
been  much  lessened. 

Patients  affected  with  motor  aphasia  are  able  to  frown. 
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laug-h,  and  smile  as  usual,  and  can  also  play  whist  and  other 
g:ames  requiring  skill.  In  many  cases  of  aphemia  the  patient 
is  able  to  sing*  simple  airs,  but  generally  without  words,  al- 
though on  rare  occasions  persons  have  been  known  to  sing 
with  the  accompanying  words  a  few  lines  of  a  favorite  song, 
while  quite  unable  to  utter  any  other  word.  The  chief  dis- 
abilities from  which  the  subjects  of  motor  aphasia  labor  are 
brought  together  and  represented  in  the  following  table: 


The  Faculties  of  Spoken 


Speech. 


1.  Spontaneous   vocal    i 

speech  in  seuteuces.    f 

2.  Repetition   of  words    ( 

and  reading  aloud. .    »" 

S.  A  few  intelligent  re-    \ 

plies  to  questions  in    r 

single  words \ 

4.  Occasional  and  recur-    i 

ring  utterances  of  > 
no  speech  value ...    \ 

5.  Granting  sounds,  and    | 

syllabic  utterances.  | 
not  forming  any  f 
word J 
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Varieties. 

1st  deg. 

2d  deg. 

3d.  deg. 

4th  deg.  • 

5th   deg. 

Impaired. 

Lost. 

Lost. 

Lost. 

Lost. 

Retained. 

Retained. 

Lost. 

Lost. 

Lost. 

Retained. 

Retained. 

Retained. 

Lost. 

Lost. 

Retained. 

Retained. 

Retained. 

Retained. 

Lost. 

Retained. 

Retained. 

Retained. 

Retained. 

Impaired. 

MOTOR  AGRAPHIA. 

TheFacvlties  OF  Written  Varieties. 

Speech.  "  • 

1st  deg.  2d  deg.  3d  deg.  4th  deg.  5th  deg. 

'•  ^Pn'sScIs"'"."^   I-      I-P--'^-  Lost.  Lost.  Lost.  Lost. 

2.  Writing  to  dictation   j 

and    copying     sen-    >      Retained.        Retained.  Lost.  Lost.  Lost, 

tences ) 

3.  Writing  and  copying   j 

imperfectly    a  "few    »      Retained.       Ratained.       Retained.  Lost.  Lost, 

single  words S 

^■^Siabir'*''^*"^^''''   I'      Retained.       Retained.       Retained.       Retained.  Lost. 

^"  ^figures  ^®°™®'^"'^^^  I      Retained.       Retained.       Retained.       Retained.      Impau-ed. 

Sensory  aphasia  is  much  more  difficult  to  analj'ze  than  the 
motor  disorders  of  speech.  Leaving  the  compound  forms  of 
sensory  aphasia  out  of  consideration  for  the  present,  the  sim- 
ple varieties  of  the  affection  may  be  divided  into  (1)  the  aphasia 
of  recollection;  (2)  psychical  blindness;  and  (3)  psychical  deaf- 
ness. The  reason  for  selecting  these  words  will  appear  in  the 
sequel. 

(1)  In  the  aphasia  of  recollection  the  idea  of  an  object, 
property,  or  event  is  represented  in  consciousness,  but  it  fails 
to  revive  the  corresponding  word  in  memor\';  or  a  person, 
object,  or  action  may  be  actuall}'  perceived  without  the  corre- 
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sponding-  name  being-  recalled  to  memory.  Proper  and  gen- 
eral names  are  the  words  which  are  most  usually  forgotten, 
and  the  reason  for  this  is  not  far  to  seek.  As  KussmauP^ 
remarks,  "  the  more  concrete  the  idea  the  more  readily  is  the 
word  to  designate  it  forgotten,  when  the  memory  fails."  We 
not  onl3^  can,  but  we  constantly  do,  think  of  a  friend,  mentally 
see  his  face,  hear  his  voice,  observe  his  attitudes  and  gestures, 
without  even  recalling-  his  name.  We  may  even  think  of  his 
particular  good  and  kind  actions  in  the  absence  of  verbal 
signs,  but  w'e  can  hardly  contemplate  "  goodness "  in  an  ab- 
stract sense  without  the  corresponding  word  being-  revived  in 
memory.  To  state  the  case  more  generally,  it  is  possible  to 
think  about  concrete  objects  by  means  of  mental  images  with- 
out names,  as  w^e  may  suppose  to  be  done  in  a  rudimentary'- 
manner  by  the  lower  animals,  but  abstract  thoug-ht  is  impos- 
sible in  the  absence  of  verbal  sig-ns. 

The  aphasia  of  recollection,  or  verbal  amnesia,  presents 
many  degrees.  Almost  every  person  who  has  reached  middle 
age,  and  even  most  young-  persons  who  have  suffered  from 
overwork,  anxietj^  loss  of  sleep,  or  from  any  cause  wiiich  leads 
to  imperfect  nourishment  and  exhaustion  of  the  brain,  must 
have  experienced  the  slighter  degree  of  this  affection.  The 
most  common  form  of  the  disorder  is  when  the  subject  of  it 
meets  a  person  with  whom  he  is  well  acquainted  but  is  unable 
to  recall  his  name.  In  the  slig-hter  deg-rees  the  correct  name 
emerges  in  consciousness  after  the  lapse  of  a  short  time,  or  a 
wrong  name  somewiiat  similar  in  sound  with  the  rig-ht  one, 
such  as  Stew^art  for  Stead,  rises  in  the  memory.  The  subject 
is  often  aware  that  the  name  in  his  mind  is  not  correct,  but 
the  w^rong  one  occupies  his  attention  to  the  exclusion  of  the 
other,  or  it  is  only  after  he  is  corrected,  or  ceases  to  think  of 
the  name  of  his  friend  altog-ether,  that  the  rig-ht  one  emerg-es 
in  consciousness. 

In  the  second  degree  of  verbal  amnesia,  the  patient  is  not 
only  unable  to  recall  the  name  of  his  wife  and  children,  proba- 
bly not  even  his  own,  but  he  is  also  unable  to  name  most  if 
not  all  of  the  objects  by  which  he  is  surrounded,  including-  his 
bodily  organs.  The  case  of  R.  B.  (Case  VIII.)  is  a  g-ood  example 
of  this  form  of  the  affection.  Some  patients  are  quite  unable 
to  name  most  objects  presented  to  them,  others  name  cor- 
rectly common  objects,  but  a  comparatively  long  time  elapses 
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before  the  name  is  recalled  to  memory,  while  still  others  give 
a  wrong-  name,  this  last  condition  being-  subsequently  described 
under  the  name  of  paraphasia.  In  the  first  degree  of  verbal 
amnesia  the  power  of  abstract  thought  is  not  at  all  impaired; 
and,  indeed,  it  is  a  matter  of  common  observation  that  those 
who  contemplate  the  profounder  problems  of  philosophy  are 
what  is  called  absent-minded,  and  often  the  subjects  of  the 
slighter  degrees  of  verbal  amnesia.  In  the  second  degree  of 
the  affection,  however,  there  can  be  no  doubt  that  all  the 
faculties  of  the  mind,  including  the  power  of  abstract  thought, 
are  profoundly  injured,  and  that  the  idea  of  things,  and  the 
laws  which  govern  them,  have,  in  a  great  measure,  faded  from 
the  memorj',  as  well  as  the  words  by  which  these  are  repre- 
sented. In  such  cases,  however,  when  a  name  is  either  spoken 
in  the  hearing  of  the  patient,  or  presented  to  him  in  writing 
or  printed  type,  he  immediately  recognizes  whether  or  not  it 
is  the  appropriate  designation  of  a  particular  object. 

Several  other  varieties  of  amnesia  have  been  observed,  but 
inasmuch  as  in  these  the  memory  for  ideas  fails  in  correspond- 
ing, or  even  in  higher  degree  than  that  for  words,  they  can 
hardly  be  regarded  as  examples  of  a  special  speech  disorder, 
and  therefore  do  not  belong  to  the  subject  of  aphasia.  These 
varieties  of  amnesia  will,  consequently,  not  be  discussed  at 
any  great  length  in  this  place.  The  verbal  amnesia  which  is 
so  common  in  middle  age  increases  with  advancing  j^ears,  and 
in  old  age  it  is  not  unusual  to  find  that  the  ideas  fade  from 
memory  even  in  greater  degi*ee  than  the  words  bj'  which  ideas 
are  expressed.  It  not  unfrequently  happens  that  old  people 
completely  forget  recent  occurrences,  while  events  which  oc- 
curred in  their  childhood  remain  fresh  in  their  memor3\  In 
senile  amnesia  the  recent  marriage  of  a  friend  may  be  com- 
pletely forgotten,  while  the  words  necessary  to  describe  such 
an  event  may  be  retained  and  used  to  describe  a  similar  event 
which  occurred  fifty  3'ears  previousl3^  A  partial  amnesia  of 
this  kind  is  liable  to  occur  after  severe  cranial  injuries.^^  It  is 
not  uncommon  to  find  that  a  patient  after  a  fall  on  the  head 
has  completel}^  forgotten  not  onl}"  all  the  events  which  have 
occurred  for  several  weeks  after  the  injury,  but  also  those  that 
happened  several  weeks  before  it,  or  the  facts  of  a  favorite 
science  or  other  subject  may  completely  fade  from  the  mem- 
ory.    The  faculty  of  speech  is  not,  however,  particularly  af- 
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fected ;  the  patient  is  quite  able  to  describe  adequately  other 
occurrences  more  or  less  similar  to  those  which  are  forg-otten, 
and  the  appropriate  words  fail,  not  from  any  special  damage 
to  the  speech  mechanism,  but  only  because  the  events  them' 
selves  have  become  obliterated  from  the  memorj^ 

(2)  Ps^xhical  blindness  admits  of  being-  divided  into  several 
degrees  or  varieties,  and  it  is  indeed  because  word-blindness 
constitutes  only  one  of  these  varieties  that  psychical  blindness 
has  been  selected  as  the  g-eneric  term.    In  recalling-  to  memory 
the  words  read  in  a  book,  some  men  employ  chiefl}^  visual  and 
others  chiefly  acoustic  images.     It  was  said  of  Macaulay  that 
he  could  read  and  remember  an  article  of  a  review  by  simply 
looking  at  each  page  as  he  turned  over  the  leaves.     His  mind 
took  in  the  meaning  of  the  text  at  a  g-lance,  and  he  could  after- 
ward remember  the  relative  positions  of  the   words  on  the 
printed  page.     Persons  who  are  gifted  in  a  high  deg-ree  with 
the  faculty  of  thinking-  by  visual  images  have  the  power  of 
remembering  with  marvellous  accuracy  a  larg-e  number  of 
simultaneous  facts,  such  as  the  position,  form,  and  color  of  the 
various  objects  in  a  landscape,  the  traits  which  characterize 
each  man  in  a  large  company,  and  the  direction  and  relative 
position  of  the  streets,  with  the  details  of  the  architecture  of 
the  public  buildings,  of  a  large  city.    There  can  be  little  doubt 
that  Macaulay  owed  his  intellectual  eminence  in  g-reat  measure 
to  the  high  development  in  him  of  the  power  of  thinking-  by 
visual  images,  and  if  disease  had  destroyed  this  power,  even 
without  injuring-  perceptibly  any  other  part  of  the  structure 
of  his  mind,  he  would  have  been  reduced  to  the  level  of  a  very 
ordinary   person.      Now,  in  the   first   or  slighter  deg-ree   of 
ps^xhical  blindness  this  is  v/hat  actualh'  happens.     The  case 
of  a  g-entleman  is  recorded  \yy  Charcot,^''  who  had  in  a  high 
degree  the  power  of  picturing-  in  his  mind  the  minutest  details 
of  the  physiognomy  of  absent  friends,  the  plan  of  each  town 
he  visited,  and  the  least  important  features  of  the  scenery 
through  which  he  passed ;   but  who  suddenly  discovered  that 
he  had  lost  this  power  during  a  time  of  great  mental  anxiety 
and  sleeplessness.     Before  the  attack  he  could  add  up  several 
columns  of  figures  at  a  glance,  but  in  order  to  obtain  the  sum 
of  a  column  of  figures  after  the  attack,  he  had  to  look  at  each 
figure  in  succession,  and  to  pronounce  them  in  a  medium  voice; 
and  even  in  ordinary  reading,  each  word  had  to  be  accom- 
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paniecl  by  slig"ht  movements  of  the  lips  and  other  muscles  of 
articulation.  The  visual  memory  of  forms  and  of  colors  had 
almost  completely  disappeared  subsequent  to  the  attack;  he 
was  quite  unable  to  recall  the  plan  of  the  town  in  which  he 
lived,  the  faces  of  his  wife  and  children,  or  even  the  traits  of 
his  own  person,  and  he  was  known  to  apologize  to  a  supposed 
individual  in  a  public  gallery  for  barring"  the  way,  that  turned 
out  to  be  his  own  image  reflected  in  a  mirror.  This  gentleman 
was  highly'  educated,  and  was  perfect  master  of  German, 
Spanish,  and  French,  as  well  as  of  classical  Latin  and  Greek; 
and  although  he  could  still  read  fairly  well  in  all  of  these  lan- 
guages, a  certain  degree  of  word-blindness  was  observable  in 
some  of  them,  notably  in  the  German  and  Greek.  The  patient 
was  myopic,  and  his  color  vision  was  slightly  defective,  but 
there  was  no  restriction  of  the  field  of  vision,  and  no  other  de- 
fect of  sight. 

The  second  degree  of  psychical  blindness  is  the  disorder 
alreads'  described  under  the  name  of  word-blindness.  In  this 
affection  the  patient  is  unable  to  read  a  single  word  either  from 
a  printed  page  or  in  writing;  but  in  most  cases  he  recovers 
after  a  time  so  far  as  to  recognize  his  own  name,  the  name  of 
the  town  in  which  he  lives,  and  a  few  other  simple  and  very 
familiar  words.  In  aggravated  cases  the  patient  is  not  only 
unable  to  read  a  single  word,  but  he  is  also  mcapable  of  recog- 
nizing a  single  letter,  a  condition  named  literal  blindness.  He 
can,  however,  still  distinguish  geometrical  figures  and  recog- 
nize portraits.  A  person  suffering  from  word-blindness  may 
re-acquire  the  power  of  reading  without  recovering  from  his 
visual  disabilit3\  It  is  well  known  that  a  person  who  is  abso- 
lutely blind  mdbj  be  taught  to  read  through  the  nerves  of  tactile 
sensibility  by  the  device  of  raised  letters,  and  one  who  remains 
word-blind  may  teach  him.eslf  to  read  through  the  nerves  of 
the  muscular  sense.  In  a  case  of  word-blindness  described  by 
Westphal  ^^  the  patient,  at  first  unable  to  read  his  own  writing, 
acquired  the  power  of  deciphering  it  by  passing  the  tip  of  his 
index  finger  over  each  letter  as  if  he  were  writing  the  word  a 
second  time.  The  case  of  a  very  intelligent  gentleman  is  re. 
corded  by  Charcot,*^  who  was  suddenly  attacked  with  complete 
word-blindness;  after  a  time  he  taught  himself  to  decipher 
written  or  printed  words  with  considerable  rapidity  by  mov- 
ing the  index  finger  of  his  right  hand  in  the  air  a<s  if  he  were 
VI— 15 
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writing".  When  his  right  hand  was  fixed  at  his  back  he  moved 
the  tip  of  tlie  index  finger  over  tlie  nail  of  his  thumb  and  thus 
decipliered  tlie  word. 

A  third  degree  of  psychical  blindness  may  be  named  i^artial 
perceptive  blindness.  This  disorder  is  best  illustrated  b3^  the 
condition  to  which  Goltz  reduced  dogs  by  washing  out  with  a 
jet  of  water  large  portions  of  the  cortex  of  the  brain.  The 
animals  operated  upon  manifested  a  peculiar  imperfection  of 
vision;  they  could  still  see  and  avoid  obstacles,  but  failed  to 
recognize  that  some  of  the  objects  by  which  they  were  sur- 
rounded were  endowed  with  special  properties  which  consti- 
tuted them  food.  The  mental  condition  to  which  these  dogs 
were  reduced  was  named  by  Munk  psychical  blindness,  but  as 
we  have  already  said,  it  will  be  most  convenient  to  use  this 
term  in  a  generic  sense.  The  foundation  of  everj^  perception 
by  sight  is  to  be  found  in  the  connection  between  certain  lights 
and  shadows  falling  upon  the  eye  and  the  feeling  of  resistance- 
Rudimentary  sight  may  be  regarded,  according  to  Mr.  Herbert 
Spencer,  as  anticipatory  touch.  Suppose  a  man  to  be  seated 
at  a  table,  and  certain  lights  and  shadows  fall  upon  his  eyes» 
which  he  knows  to  be  cast  by  a  loaf  of  bread.  The  knowledge 
that  the  sensation  of  certain  lights  on  the  eye  is  cast  by  a 
loaf  implies  the  further  knowledge  that  on  stretching  out  his 
hand  a  certain  distance  he  can  grasp  the  object,  and  that  it 
will  offer  a  certain  degree  of  resistance  to  his  hand.  This  is  the 
primary  or  fundamental  part  of  the  perception,  but  it  is  onl^^  a 
very  small  part  of  the  ideas  called  up  in  men  of  ordinary  intel- 
ligence by  the  sight  of. a  loaf  of  bread.  Every  person  knows 
that  the  loaf  can  be  cut  into  slices  by  a  knife,  and  that  when  a 
portion  of  it  is  taken  into  the  mouth  and  chewed,  it  has  an 
agreeable  taste,  and  that  it  nourishes  the  body  when  swallowed. 
The  more  educated  a  man  is  the  larger  will  be  the  number  of 
ideas  which  cluster  round  a  perception.  The  sight  of  a  loaf, 
for  instance,  may  revive  in  the  memory  of  some  men  the  idea 
of  the  mill  in  which  the  grain  was  converted  into  flour,  the 
wheat  from  which  the  grain  was  derived,  and  the  fields  in 
which  the  wheat  was  grown;  while  in  persons  who  have  had  a 
special  training  in  chemistry,  the  sight  of  it  may  revive  a  large 
mass  of  knowledge  about  the  properties  of  gluten  and  starch, 
and  the  physiology  of  digestion.  Most  of  my  readers  will 
know  to  their  sorrow   the  extreme   facility  with  which   the 
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knowledge  of  the  chemical  properties  of  gluten  and  starch  fade 
from  the  memory  even  in  the  absence  of  any  disease,  and  a 
mental  condition  ma^*  be  induced  b}^  injuries  of  the  head  or 
severe  disease  of  the  brain,  in  which  a  visual  sensation  fails  to 
arouse  in  the  mind  any  of  the  properties  of  the  object  except 
the  fundamental  one  of  its  inertia,  and  if  this,  the  most  pro- 
found of  all  relations,  viz.,  that  between  the  sight  of  an  object 
and  the  idea  of  its  resistance,  is  once  broken,  a  person  would 
be  regarded  as  having  lost  either  his  sight  or  his  reasoning 
faculties.  If,  for  example,  a  person  were  seen  moving  his  hand 
over  a  table  as  if  the  light  reflected  by  a  loaf  were  a  shadow 
instead  of  indicating  a  resisting  substance ;  or  if  he  were  seen 
walking  in  an  apartment  without  taking  ^nj  notice  of  the 
shadows  cast  hy  objects,  and  without  arresting  his  movements 
until  he  came  into  collision  with  the  objects  themselves,  it 
would  be  concluded  that  he  was  either  completelj^  blind  or 
mad.  The  mental  condition  to  which  Goltz  reduced  the  dogs 
on  which  he  operated  was  one  in  which  the  fundamental  rela- 
tion between  the  sight  of  an  object  and  the  idea  of  its  resist- 
ance was  retained,  but  in  which  the  sight  of  an  object  failed 
to  arouse  the  idea  of  any  of  its  remaining  properties,  and  con- 
sequently such  dogs  were  unable  to  make  any  practical  dis- 
tinction between  the  leg  of  a  table  and  a  leg  of  mutton,  both 
objects  being  regarded  as  obstacles  to  be  avoided.  A  more  or 
less  similar  mental  condition  to  that  of  these  dogs  has  also 
been  observed  in  man.  A  peculiar  defect  of  sight  was  ob- 
served by  Fiirstner  ^^  in  cases  of  general  j)aralysis  of  the  insane 
in  which  the  occipital  lobes  were  particularly  involved  in  the 
disease.  The  patients  could  still  see  large  objects  and  avoid 
obstacles,  but  they  failed  to  count  small  things  correctly,  or 
to  appreciate  the  special  properties  of  objects.  A  coin,  for  ex- 
ample, when  placed  in  the  hand,  was  recognized  as  a  piece  of 
metal,  but  the  knowledge  of  the  special  characteristics  which 
constituted  it  into  a  inoneA^  tender  was  lost.  Partial  percep- 
tive blindness  can  hardly  be  regarded  as  an  aphasia,  but  it  is 
mentioned  here  because  it  forms  the  connecting  link  between 
true  word-blindness  and  the  results  obtained  in  animals  by 
experiments  on  the  sensory  cortical  centres. 

(3)  Psj'chical  deafness  is  used  here,  like  psychical  blindness, 
as  a  generic  term  including  various  disorders  in  the  intellectual 
appreciation  of  words,  while  the  faculty  of  hearing  sounds  is 
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not  necessarily  interfered  with.  We  have  ah^eady  seen  that  in 
the  recollection  of  language  some  persons  chiefly  employ  visual 
and  other  acoustic  images.  It  is  well  known  that  some  men, 
for  instance,  have  a  marvellous  faculty  of  recognizing-,  at  first 
sight,  persons  whom  they  had  casually  met  some  3'ears  previ- 
ously, while  others  recognize  their  long-absent  acquaintances 
most  readily  on  hearing  them  speak.  Persons  in  whom  the 
acoustic  word-imagery  is  highly  developed  recall  to  memory 
the  voices  of  their  friends  rather  than  their  physiognomy  and 
gestures,  the  singing  of  birds  and  the  roaring  of  cataracts 
rather  than  the  form  and  coloring  of  the  objects  in  the  scenery 
through  wdiich  they  pass,  and  the  hum  and  bustle  of  a  large 
town  rather  than  the  style  of  its  architecture  and  the  plan  of 
its  streets,  while  they  are  likely  to  be  more  appreciative  of 
music  than  of  painting  and  sculpture.  In  most  persons,  how- 
ever, both  the  acoustic  and  visual  imagery  are  suflBciently  de- 
veloped to  find  the  loss  of  either  faculty  a  great  deprivation. 
A  case  of  loss  of  the  acoustic  word-imagery  has  neither  been 
observed  \>y  ourselves  nor  have  we  met  with  one  recorded  in 
medical  literature;  but  we  have  no  doubt  that  cases  of  the 
kind  will  soon  be  discovered  wiien  a  careful  search  is  made, 
and  in  the  mean  time  we  will  name  this  acoustic  disability  the 
first  degree  of  psychical  deafness,  and  give  it  a  place  in  our 
subdivisions  of  this  disorder. 

Word-deafness  constitutes  the  second  degree  of  psychical 
deafness.  In  this  condition  the  patient  is  not  only  unable  to 
name  correctly  any  object  presented  to  him,  but  the  names  of 
objects  and  persons  uttered  in  his  hearing  also  fail  to  revive 
in  his  memory  corresponding  ideas.  The  degree  in  which 
spoken  w^ords  fail  to  call  up  appropriate  ideas  differs  greatly 
in  different  cases.  In  some  cases  the  patient  replies  readily 
to  most  simple  questions  so  long  as  the  names  of  objects  are 
avoided,  while  in  other  cases  the  disorder  is  so  profound  that 
the  patient  fails  to  comprehend  almost  every  question  ad- 
dressed to  him,  however  simple  it  may  be.  In  some  cases  of 
word-deafness  the  patient  can  both  comprehend  reading  and 
read  aloud  quite  well,  but  in  others  the  auditory  disability  is 
accompanied  by  a  considerable  degree  of  word-blindness.  The 
w^ord-blindness  is  in  some  of  these  cases  accompanied  by  bi- 
lateral hemianopsia,  and  such  must  be  regarded  as  a  com- 
|3ound  variety  of  the  two  affections;   but  in  other  cases  bi- 
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lateral  hemianopsia  is  absent,  and  in  these  the  word-blindness 
must  be  looked  upon  as  being-  secondary  to  the  word-deafness. 
That  word-deafness  should  carr^^  with  it  a  certain  degree  of 
word-blindness  is  not  difficult  to  understand.^^  In  the  acquire- 
ment of  language  spoken  speech  takes  precedence  of  written 
speech.  An  association  is  first  formed  between  the  spoken 
word  and  its  corresponding  perception  or  idea,  and  when  sub- 
sequently the  word  comes  to  be  seen  in  writing  the  association 
is  formed  not  directly  between  the  written  word  and  the  idea, 
but  indirect^  through  the  spoken  word.  A  half-educated 
person  can  only  comprehend  what  he  reads  when  the  words 
as  uttered  by  himself  fall  upon  his  ear,  and  it  is  manifest  that 
in  such  a  person  word-deafness  would  entail  almost  complete 
word-blindness.  And  even  educated  persons,  when  reading  a 
difficult  subject,  are  much  aided  in  comprehending  it  by  mut- 
tering" half  aloud  the  principal  words  of  each  sentence;  and  in 
such  persons  also  word-deafness  would  cause  some  difficulty 
in  understanding-  written  languag-e,  although  not  complete 
word-blindness.  The  degree  of  deafness  to  words  varies  greatly 
in  different  cases.  A  case  of  fracture  of  the  brain  is  reported 
by  Ore,^2  in  which  the  patient  failed  to  understand  questions 
addressed  to  him  in  French,  but  replied  at  once  when  the 
question  was  asked  in  patois.  In  other  cases  a  still  less  degree 
of  disability  is  present.  The  case  of  a  Russian  gentleman  is 
recorded  by  Charcot,^^  who,  besides  his  native  tongue,  was 
master  of  French  and  German.  After  a  cerebral  attack  he 
failed  to  comprehend  questions  asked  him  in  German,  but 
understood  quite  well  when  addressed  in  Russian  or  French. 
In  some  cases  the  patient  understands  many  questions  so  long- 
as  concrete  nouns  are  avoided,  while  in  other  cases  the  patient 
fails  to  give  evidence  that  he  understands  any  word  uttered 
in  his  hearing.  In  some  few  cass  the  deafness  extends  even  to 
letters  and  figures,  constituting  literal  deafness  corresponding- 
with  the  literal  blindness  alreadj^  described.  The  perception 
of  music  is  sometimes  preserved  even  in  complete  word-deaf- 
ness, but  in  most  cases  the  appreciation  of  music  is  much  im- 
paired. It  is,  however,  abundantl}^  proved  that  word-deafness 
does  not  entail  deafness  to  ordinary  sounds;  a  slight  knocking- 
at  the  door,  for  instance,  being-  readily  heard  and  its  signifi- 
cance quickly  interpreted. 

Partial  perceptive  deafness  is  not  so  well  known  as  the 
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corresponding-  visual  affection.  The  dogs  operated  upon  by 
Goltz  took  no  notice  of  calls  to  which  they  readily  responded 
prior  to  the  injury,  yet  they  were  not  deaf,  inasmuch  as  they 
were  observed  to  start  at  noises.  Now,  the  fundamental  rela- 
tion in  an  auditory  perception  is  to  be  found  in  the  association 
between  certain  noises  and  the  feeling-  of  danger,  and  of  other 
sounds  and  something,  such  as  prey  or  food,  to  be  enjoyed, 
and  of  these  the  former  is  probably  the  more  profound  of  the 
two.  If,  for  example,  a  loud  or  sudden  noise  be  made  close  to 
the  ear  of  a  person  and  it  fail  to  cause  a  start,  it  would  be 
concluded  that  the  subject  was  absolutelj^  deaf;  but  if  a  person, 
who  affords  the  usual  indications  of  hearing-  sounds  of  moder- 
ate intensity,  fails  to  understand  the  significance  of  a  loud  tap- 
ping- at  the  door  of  his  apartment,  it  would  be  concluded  that 
he  is  the  subject  of  the  partial  perceptive  deafness  under  con- 
sideration. Examples  of  this  form  of  partial  deafness  are 
doubtless  to  be  found  in  our  asylums,  although  the  condition 
has  not  yet,  so  far  as  we  know,  been  adequately  described. 

In  motor  aphasia  the  apperceptive  faculty  of  speech  is,  as 
we  have  seen,  not  much  affected,  but  the  converse  of  this 
proposition  is  very  far  from  being-  true,  inasmuch  as  in  the 
various  forms  of  sensory  aphasia  the  expressive  faculty  of 
speech  is  the  subject  of  a  profound  disorder.  The  different 
derangements  in  articulate  expression  which  are  observed  in 
sensory  aphasia  may,  following  Kussmaul,  be  g-rouped  to- 
g-ether under  the  term  "  paraphasia." 

Paraphasia  presents  several  degrees  according-  to  the  in- 
tensity of  the  sensory  disorder,  and  to  the  nature  of  the  ap- 
perceptive faculty  which  is  injured.  The  first  or  slightest 
degree  of  the  affection  hardly  oversteps  physiological  limits, 
and  is  liable  to  occur  in  persons  exhausted  from  fatigue  or 
hunger,  or  who  are  excitable  or  nervous.  A  person  absorbed 
in  thought  or  whose  brain  is  exhausted  from  some  cause,  will 
often  find  that  on  meeting  a  friend  a  wrong  name  starts  in 
his  memory  to  the  exclusion  of  the  right  one.  In  many  cases 
the  wrong  name  is  connected  with  the  right  one  by  similarity 
of  sound,  like  the  example  already  g-iven  of  Stewart  for  Stead, 
or  the  familiar  Bi'own  for  the  less  familiar  Barrett,  while  in 
other  cases  the  connection  is  formed  by  some  more  hidden 
linlv  of  association.  At  other  times  mistakes  are  made  in 
grammar  and  diction,  or  there  may  be  a  transposition  of  the 
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syllables  of  tAvo  words  in  the  same  sentence,  a  condition  which 
has  been  named  by  Kussmaul  "  syllable-stumbling-,"  but  which 
is  doubtless  a  variet}-  of  paraphasia.  As  an  example  of 
syllable-stumbling-  Kussmaul  mentions  the  case  of  an  absent- 
minded  professor  who,  before  his  class,  spoke  of  "the  two 
g-reat  chemists  Mitschich  and  Liderlich,  meaning-  Liebig  and 
Mitscherlich."  Those  who  studied  medicine  in  the  University 
of  Aberdeen  some  years  ag-o,  will  remember  that  one  of  our 
most  respected  professors  was  constantly  in  the  habit  of  com- 
mitting ludicrous  mistakes  of  this  kind,  "  cus  porcuscles  "  in- 
stead of  "  pus  corpuscles/'  being-  an  example  of  which  w- e  have 
been  recently  reminded.  It  may  here  be  remarked  that  g-reat 
hesitation  in  recalling-  the  correct  names  of  objects  and  events 
Is  of  itself  a  sig-n  of  the  presence  of  some  degree  of  sensory 
aphasia,  just  as  slowness  in  the  execution  of  certain  move- 
ments, such  as  beating  the  devil's  tattoo  on  the  table,  is  a 
sign  of  motor  paralysis. 

The  second  degree  of  paraphasia  is  met  with  in  the  second 
degree  of  verbal  amnesia.  The  patient  being  unable  to  recall 
to  memory  the  names  of  objects,  is  compelled  to  substitute  for 
the  correct  word  a  paraphrase  of  it  or  a  wholly  inappropriate 
term.  A  person,  for  example,  who  forgets  the  name  of  "  scis- 
sors," may  say  "  the  thing  you  cut  with,"  or  of  a  "  chair,"  "  that 
you  sit  on."  When  a  wrong  name  is  substituted  for  the  right 
one,  the  former  is  generally  connected  Avith  the  latter  by  simi- 
larity in  sound  or  meaning,  or  by  frequent  association  in  the  use 
of  the  objects  represented  by  the  words.  The  patient  may,  for 
example,  say  "butter"  instead  of  "mother,"  "pencil"  instead 
of  "  pen,"  or  "  pepper  "  instead  of  "  salt." 

The  third  degree  of  paraphasia  is  observed  in  those  cases 
of  word-deafness  in  which  the  patient  is  not  only  unable  to 
give  an  appropriate  name  to  any  object,  but  also  fails  to  ap- 
preciate the  right  name  when  it  is  uttered  in  his  hearing.  In 
cases  of  this  kind  the  patient  often  employs  one  word,  which 
by  long  use  and  frequent  association  had  become  automatic 
in  him  before  the  attack,  as  the  designation  of  every  object 
presented  to  him.  James  Lee  (Case  V.),  for  example,  named 
every  object  "public-house."  His  index  finger  was  " the  first 
public-house,"  and  the  remaining  fingers  "  the  second,"  "third," 
and  "  fourth  public-house  "  in  succession.  His  thumb  was  "  the 
public-house  there,"  and  his  head  "  this  public-house,"  at  the 
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same  time  pointing-  to  it.  The  worls;house,  in  which  he  was  on 
several  occasions  an  inmate,  was  "  the  public-house  up  yonder," 
and  so  on.  At  other  times  the  patient  may  substitute  for  the 
appropriate  name  an  unintellig-ible  sound  instead  of  a  word. 
Joseph  Lander  (Case  IV.)  for  example,  named  a  pencil  a 
"  punt,'*  and  although  he  knew  that  this  was  incorrect,  every 
fresh  endeavor  to  name  the  object  ended  in  it  being  called  a 
"  punt." 

A  fourth  and  last  degree  of  paraphasia  is  met  with  in  certain 
cases  of  gibberish  aphasia.  It  is  very  probable  that  in  some 
cases  of  this  kind  of  aphasia  the  derangement  of  the  expressive 
faculty  of  speech  is  caused  by  a  direct  injur}'  of  the  motor 
mechanism.  In  the  case  of  John  Handf orth  (Case  IX.),  for  ex- 
ample, word-deafness  was  present  in  a  marked  degree,  but  in- 
asmuch as  the  patient  was  the  subject  of  a  persistent  hemi- 
plegia, it  is  probable  that  the  motor  mechanism  of  speech  was 
likewise  injured.  A  too  exclusive  consideration  of  this  case  led 
us  to  assert  that  gibberish  aphasia  is  always  associated  with 
persistent  hemiplegia,  but  Dr.  Clifford  Allbutt,  whose  opinion 
on  such  a  question  is  so  well  deserving  of  confidence,  has,  in  a 
private  communication,  kindly  pointed  out  that  this  association 
is  not  invariable.  A  further  examination  of  the  subject  has 
convinced  us  that  Dr.  Allbutt  is  right.  The  case  of  a  man,  aged 
sixty  years,  is  reported  by  Broadbent,^^  who,  after  a  fit  of  some 
kind,  suffered  from  paresis  of  the  right  side  of  the  face,  but  no 
hemiplegia.  His  speech  was  mere  inarticulate  jargon,  while 
he  was  almost  completely  word-blind  and  word-deaf.  At  the 
autops}'  a  large  focus  of  softening  was  found  in  the  left  hemi- 
sphere of  the  brain  in  the  area  of  the  parietal  and  parieto-sphe- 
noidal  branches  of  the  Sylvian  artery.  In  this  case  the  motor 
mechanism  of  speech  was  uninjured,  and  yet  vocal  expression 
was  reduced  to  mere  jargon.  It  is  evident,  therefore,  that  the 
gibberish  resulted  not  directly  from  injury  of  the  motor,  but 
indirectly  from  injury"  of  the  sensory  mechanism  of  speech,  and 
it  must  consequently  be  regarded  as  a  paraphasia.  The  dis- 
order may,  therefore,  in  such  cases  be  named  syllabic  para- 
phasia. In  a  very  remarkable  case  reported  by  Dr.  Osborne  ^^ 
the  patient,  after  an  apoplectic  attack  which  left  no  trace  of 
paralysis,  gave  utterance  to  a  rapid  succession  of  unintelligible 
sounds  when  he  attempted  to  speak,  while  his  efforts  at  read- 
ing aloud  ended  in  mere  jargon.     The  patient,  however,  is  said 
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to  have  understood  all  that  was  said  to  him  and  also  what  was 
written,  and  was  even  able  to  express  his  thoughts  in  writing:, 
only  using-  incorrect  words  rarely.  In  this  patient  the  apper- 
ceptive faculty  of  speech  appears  to  have  been  intact,  and  his 
speech  disability  must  consequently  be  reg'arded  as  a  variety 
of  aphemia,  which  may  be  named  syllabic  aphemia,  and  cor- 
responds to  our  fifth  degree  of  aphemia.  The  case  shows  that 
even  the  gibberish  aphasia  which  results  from  injury  of  the 
motor  mechanism  of  speech  may  occur  in  the  absence  of  hemi- 
plegia. 

The  power  of  repeating-  words  is  lost  in  cases  of  complete 
word-deafness,  but  it  is  preserved  in  uncomplicated  cases  of 
word-blindness,  as,  for  example,  in  the  case  of  Robert  Marshall 
(Case  II.). 

The  subjects  of  sensory  aphasia  make  mistakes  in  writing-, 
which  correspond  more  or  less  with  those  made  in  speaking, 
the  affection  being  named  by  Kussmaul  "  parag-raphia." 

Paragraphia  admits,  like  paraphasia,  of  being-  divided  into 
several  varieties,  according  to  the  degree  of  the  affection.  The 
first  degree  of  paragraphia  occurs  in  most  healthy  persons 
when  the  brain  is  exhausted  from  any  cause.  It  shows  itself 
sometimes  by  errors  in  spelling-  simple  words,  and  at  other 
times  by  elision,  or  transi30sition  of  words  or  of  whole  phrases 
in  a  sentence. 

The  second  degree  is  met  with  in  those  cases  of  verbal 
amnesia  in  which  the  patient  is  unable  to  recall  the  names  of 
persons  and  objects.  The  patient  being-  unable  to  recollect  most 
of  his  concrete  nouns,  he  cannot  write  them,  and  he  is  conse- 
quently^ unable  to  write  continuously  anything-  beyond  a  few 
simple  sentences,  although  he  can  write  readily  to  dictation, 
especially  if  the  words  are  frequently  repeated  in  his  hearing-. 

The  third  degree  of  paragraphia  is  met  with  in  word-deaf- 
ness. In  this  form  of  aphasia  the  patient  is  almost  wholly  in- 
capable of  completing  a  sentence  in  writing.  The  letter  written 
by  James  Lee  (Case  V.)  to  one  of  his  fellow-patients  is  a  good 
example  of  this  degree  of  the  affection. 

A  fourth  degree  may  possibly  be  constituted  by  some  at 
least  of  those  cases  in  which  the  patient  writes  whole  lines  of 
letters  without  being  able  to  form  a  single  intelligible  word. 
The  case  of  a  woman  is  mentioned  by  Hughlings-Jackson  ^^ 
who,  after  a  slight  attack    of  aphasia   with  transient  hemi- 
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pleg-ia,  on  attempting-  to  write  her  name,  wrote,  "Sunnil, 
Siclaa,  Satreni,"  and  gave  lier  address  as  "  Sunesr  Nut  Ts  Mer 
Tinn-Lain."  It  is,  however,  probable  that,  as  the  patient  is 
said  to  have  been  very  intelhgent,  the  disorder  in  this  case  was 
due  to  injury  of  the  motor  mechanism.  The  case  of  a  man  was 
reported  by  myself,"  who,  after  an  injury  to  the  head,  named 
objects  indifferently  "two,"  "tooth,"  and  "measures,"  and 
understood  but  imperfectly  what  was  said  to  him,  while  his 
attempts  at  reading  aloud  ended  in  little  better  than  gibberish. 
This  man  fell  from  the  top  of  an  omnibus,  and  the  right  side 
of  his  forehead  was  the  first  part  to  strike  the  ground,  so  that 
the  angular  gyrus  and  the  posterior  part  of  the  first  and  second 
temporo-sphenoidal  convolutions  of  .the  left  hemisphere  would 
be  the  parts  that  would  suffer  from  the  contre-coup;  and,  as 
there  was  no  paralysis,  the  motor  mechanism  of  speech  was 
not  likely  to  have  been  injured.  Both  the  symptoms  and  the 
nature  of  the  injury  therefore  pointed  to  the  conclusion  that 
his  speech  disability  was  a  sensory  aphasia.  On  being  asked  to 
write  his  name — William  Abson — he  took  hold  of  the  pen  with 
the  air  of  one  accustomed  to  its  use,  and  in  a  bold  hand,  but 
with  considerable  hesitation,  wrote,  "Wuagageng  Abreag- 
hrer."  As  he  wrote  each  letter  he  named  one  aloud,  but  the 
written  and  spoken  letter  never  corresponded  with  one  an- 
other, and  very  few  of  either  corresponded  with  the  letters  of 
the  name  he  was  attempting  to  write.  From  this  case  it  may 
be  concluded  that  a  sensor^^  aphasia  may  give  rise  to  so  great 
a  disorder  in  writing  that  every  syllable  and  almost  every 
letter  of  the  writing  fails  to  correspond  with  the  word  at- 
tempted to  be  written,  and  the  disorder  may  consequently  be 
named  sj^llabic  or  literal  paragraphia.  Other  disorders  emerge 
when  the  subject  of  a  sensory  aphasia  attemj)ts  to  write  to 
dictation.  In  cases  of  verbal  amnesia  patients  can  write  cor- 
rectly to  dictation,  but  in  aggravated  cases  the  words  have  to 
be  frequently  repeated  to  them.  The  word-deaf,  of  course,  are 
unable  to  write  to  dictation.  A  few  days  ago  James  Lee  (Case 
Y.)  was  asked  to  write  down  "  This  is  a  fine  day,"  and,  after 
taking  some  time  for  consideration,  he  wrote  "whiskey," 
which  at  present  has  replaced  " public-house  "  and  "glass  of 
beer "  as  his  favorite  name  for  all  objects.  The  word-blind 
can,  if  educated,  write  to  dictation,  but  fhej  write  better  with 
their  eyes  closed  than  open,  and  are  unable  to  read  what  they 
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have  written.  Robert  Marshall  (Case  II.)  could  write  a  few 
words  to  dictation,  but  if  he  raised  his  pen  while  writing-  a 
polysyllabic  word,  he  got  confused  and  was  afterward  unable 
to  complete  it. 

The  power  of  copying-  written  or  printed  words  is  also 
derang-ed  in  many  cases  of  sensory  aphasia,  while  it  is  preserved 
in  others.  James  Lee  (Case  V.),  who  was  word-deaf  and 
could  not  write  a  word  to  dictation,  could  copy  correctly  in  a 
beautiful  running-  hand  from  a  written  or  printed  pag-e.  Robert 
Marshall  (Case  II.),  who  was  word-blind  and  could  write  to 
dictation,  was  unable  to  copy  a  sing-le  letter  of  a  written  or 
printed  word.  Some  patients  suffering-  from  word-blindness 
can  cop3'  words  very  slowl}^  taking-  letter  by  letter,  and  forming 
it  as  it  is  in  the  copy,  whether  written  or  printed,  just  as  if  it 
were  a  geometrical  figure.  In  other  cases  of  sensory  aphasia 
a  still  greater  success  in  copying  is  attained;  but  it  still  con- 
tinues to  be  very  imperfect.  William  Abson,  the  case  just 
alluded  to,  who  was  word-deaf,  and,  most  likely,  word-blind,  on 
being  asked  to  copy  "  With  deep  feeling,"  wrote  with  great 
deliberation,  and  with  frequent  glances  at  the  copy,  "  Weeth 
deap  flneearer." 

Some  of  the  subjects  of  sensory  aphasia  commit  mistakes 
on  attempting  to  read  aloud,  this  condition  being  named  by 
Kussmaul  "  paralexia." 

Paralexia  admits  also  of  being-  divided  into  several  varie- 
ties, according  to  its  degree  of  intensity.  The  first  degree  of 
paralexia  occurs  in  absent-minded  and  nervous  people,  and 
consists  of  slurring  over  some  words  altogether,  transposing 
others,  and  similar  ludicrous  mistakes.  In  the  profound  verbal 
amnesia,  in  which  the  names  of  most  objects  are  lost,  the 
patient  is  able  to  read  aloud  and  generally  correctly,  or  only 
niakes  slight  mistakes  like  an  absent-minded  person;  but  he 
forgets  what  he  has  read  immediately  afterward. 

In  the  second  degree  mistakes  are  so  frequently  committed 
that  the  sense  of  what  is  read  is  almost  completely  lost  to  the 
listener,  although  it  is  possible  that  the  patient  himself  may 
understand  the  meaning  of  what  he  is  reading.  Considering 
the  extreme  degree  of  the  speech-disorder  from  which  James 
Lee  (Case  V.)  suffered,  he  read  aloud  with  wonderful  correct- 
ness; but  he  hardty  ever  read  a  sentence  without  mispronounc- 
mg  some  of  the  words,  and  thus  marring  the  sense  to  the 
listener. 
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In  a  third  degree  of  paralexia  every  word,  or  almost  every 
word,  is  represented  by  syllabic  sounds  to  which  no  definite 
meaning  can  be  attached,  as  in  cases  of  g-ibberish  aphasia. 
The  disorder  observed  in  Robert  Marshall  (Case  II.),  in  which 
the  patient  composed  his  own  reading,  but  not  a  word  of  which 
corresponded  with  any  in  the  text,  is  doubtless  allied  to  the 
profounder  degrees  of  paralexia,  although  it  is  somewhat 
difficult  to  classify. 

In  partial  perceptive  blindness  the  patient  must  commit 
serious  mistakes  in  conduct,  a  condition  which  has  been  named 
b}'  Kussmaul  "  apraxia."  A  patient,  for  example,  who  fails  to 
recognize  that  a  piece  of  metal  he  holds  in  his  hands  is  a 
mone^^  tender  of  a  certain  specified  value  must  necessarily 
commit  gross  mistakes  in  purchasing  commodities.  The  case 
of  a  young  man  is  reported  b3"  Gogol  who,  after  an  injury  to 
the  head,  suffered  from  a  comi^licated  form  of  aphasia,  mani- 
festly including  word-blindness.  Kussmaul,^^  who  quotes  the 
case,  says  of  this  patient,  "he  urinated  in  the  wash-basin,  bit 
a  morsel  out  of  a  cake  of  soap,  and  did  other  things  of  a  like 
character,  which  proved  that  he  confounded  material  objects 
with  one  another.  He  performed  preposterous  acts,  or,  in 
other  words,  suffered  from  apraxia."  Corresponding  mistakes 
in  conduct  may  doubtless  be  committed  by  those  suffering- 
from  word-deafness,  but  an  example  of  the  kind  is  not  known 
to  me. 

Paramimia  is  a  word  used  by  Kussmaul  to  designate  the 
disorders  of  intellectual  g^esture  which  may  occur  in  sensory 
aphasia.  A  patient  may,  for  example,  nod  assent  when  he 
wishes  to  g-ive  a  negative  answer,  or  vice  versa.  Those  dis- 
orders of  g-esture  are,  however,  not  well  ascertained,  and  con- 
sequently^ fhey  need  not  detain  us  longer. 

The  chief  disorders  both  of  the  apperceptive  and  expressive 
faculties  of  speech  which  occur  in  sensory  aphasia  are  brought 
together  in  the  following  table: 
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CHAPTEE  YIL 

KELATIONS  TO  THE  NERVOUS  MECHANISM  OF  SPEECH. 

Having  subjected  the  chief  symptoms  of  aphasia  to  analy- 
sis, it  now  remains  for  us  to  connect  the  clinical  varieties  of 
the  affection  with  disease  of  certain  parts  of  the  nervous  mech- 
anisms of  speech.  Attempts  have  been  made  from  time  to 
time  by  different  authors  to  accomplish  this  end  by  means  of 
a  diagram.    The  first-  attempt  of  the  kind  was  made  by  Bagin- 
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g].  y  99  ^^^  jjg  ^yr^s  sQQYi  f ollowed  by  Wernicke  ^^^  and  Spamer ;  ^"^ 
but  those  schemes,  being'  somewhat  crude,  need  not  detain  us, 
and  we  shall  at  once  proceed  to  describe  briefl}'^  the  very  im- 
portant diagram  constructed  by  Kussmaul.^''^  In  Fig.  10,  J 
represents  the  ideational  centre  or  centre  of  conceptions;  B, 
the  acoustic  sensory  centre,  and  B'  the  visual  sensory  centre 
for  words.     C  is  the  motor  centre  for  the  co-ordination  of  the 
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movements  required  for  spoken  speech,  and  Q'  the  correspond- 
ing- centre  for  written  speech;  a  is  the  acoustic,  and  o  the 
optic  nerve;  ab  c  b  d  is  the  collective  acoustic  track  for  spoken 
speech,  and  o  p  q  p  r  the  corresponding-  optic  track  for  written 
speech;  a  b  d  is  the  track  for  the  imitative  speech  of  children 
and  op  r  is  the  track  for  the  copying-  of  uncomprehended  words, 

c  b  d  is  the  track  for  giving-  utterance  to  thoughts,  and  qjj  r 
for  writing  down  thoughts. 

c  X  q  represents  the  connection  between  acoustic  and  vis- 
ual word-images,  and  by  means  of  it  the  translation  of  written 
into  spoken  words  is  rendered  possible,  and  vice  versa. 

b  r  and  j)  d  represent  respectively  the  tracks  between  the 
centre  for  spoken  images  and  the  motor  centre  for  writing, 
and  that  between  the  centre  for  written  imag-es,  and  the 
motor  centre  for  spoken  speech. 

a  b  r  is  the  track  for  writing-  down  an  uncomprehended 
spoken  word,  and  o  p  d  the  one  for  reading  aloud  an  uncom- 
prehended written  word. 

ab  cb  r  is  the  path  for  writing  down  dictated  words  that 
are  understood,  and  op  qp  d  the  one  for  reading  aloud  com- 
prehended written  words.  The  dotted  lines  indicate  paths 
from  the  nerves  of  sense  passing  to  the  ideational  centre 
through  other  centres  than  those  of  acoustic  and  visual  word- 
images  ;  such,  for  example,  as  a  tract  through  the  optic  nerve 
leading  to  a  centre  for  the  appreciation  of  gestures  and  pan- 
tomimic speech  generalh",  and  through  the  acoustic  nerve  to 
a  centre  for  the  appreciation  of  music.  The  arrows  indicate 
the  direction  of  the  conduction. 

Such,  then,  being  Kussmaul's  diagram  of  the  nervous  mech- 
anisms of  lang-uage,  let  us  see  how  he  explains  tlie  various 
speech  disorders  by  disease  of  particular  paths  and  centres. 

The  deaf-mute  is  incapable  of  using  the  tracks  ab  cb  d  and 
ab  cb  r,  but  the  centres  C  and  C  can  be  reached  through  o, 
and  thus  the  power  of  writing'  and  speaking  can  be  acquired. 
In  writing-  he  can  copy  without  understanding  the  text  throug-h 
the  path  o pr  and  with  understanding  of  it  through  the  path 
o p  q  p  r.  In  learning  to  speak  the  acoustic  centre  B  for 
spoken  words  cannot  be  reached  and  consequently  a  visual 
centre  B"  for  the  appreciation  of  the  movements  of  the  lips 
and  the  other  parts  of  the  articulatory  apparatus  mustt  be 
developed  to  take  its  place.     When  the  patient  mimics  the 
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movements  of  articulation  without  comprehension,  he  uses 
the  track  o  u  d,  and  with  comprehension  o  u  z  u  d.  By  the  use 
of  the  central  connection  z  x'  q,  it  is  possible  to  translate  mimic 
word-images  into  written  word-images  and  vice  versa. 

In  complete  motor  aphasia  the  centres  C  and  C  are  in- 
jured, and  the  paths  passing  through  them  cannot  be  used. 
In  aphemia  the  centre  C,  and  in  motor  agraphia  the  centre  C, 
is  alone  injured. 

In  those  cases  in  which  the  patient  has  lost  the  faculty  of 
spontaneous  speech  while  retaining  the  power  of  reading  aloud, 
the  path  b  d  Is  injured  while  the  centre  C  with  the  path  p  d 
are  unaffected.  In  the  aphasia  of  recollection  the  path  c  6  is 
temporarily  blocked  and  the  patient  is  unable  to  name  objects 
spontaneously.  When,  however,  the  sound  of  the  name  falls 
on  a,  the  impulses  passing  through  the  path  ab  d  enable  the 
patient  to  utter  the  word  in  a  reflex  manner,  and  the  extra 
stimulus  caused  by  the  word  suffices  to  re-establish  the  arc 
b  cb.  The  extra  stimulus  necessary  to  open  the  path  c  b  ma^^ 
also  be  supplied  through  o  p  qx,  by  means  of  the  written  name. 

In  word-deafness  the  centre  B  and  in  word-blindness  the 
centre  B'  is  injured,  and  the  tracks  leading  to  and  from  these 
centres  are  injured  in  var^ang  degrees.  In  word-deafness  with 
paraphasia  the  track  a  5  c  is  injured,  while  the  track  c  b  still 
permits  conduction  to  the  more  or  less  disordered  centre  B, 
and  the  track  b  d  m  intact.  In  word-blindness  with  retention 
of  the  ability  to  copy  writing,  but  without  comprehension,  the 
track  p  qp  is  obstructed,  while  the  track  op  r  is  uninjured.  In 
word-blindness  with  retention  of  the  ability'-  to  write  sponta- 
neously and  from  dictation  the  track  p  g  is  obstructed,  while 
the  tracks  qpr  and  ab  7'  are  preserved.  The  case  of  word- 
blindness  recorded  by  Westphal,  in  which  the  patient  was  en- 
abled to  read  writing  by  passing  his  finger  over  each  letter, 
seems,  in  Kussmaul's  opinion,  to  prove  that  there  is  not  only 
a  track  leading  from  b  to  r,  but  also  from  r  to  b.  At  this 
stage  of  our  inquiry  it  is  scarcely  necessary  to  add  that  this 
assumption  is  superfluous,  inasmuch  as  the  knowledge  is  ac- 
quired through  the  muscular  sense. 

Another  very  important  diagram  has  been  constructed  by 
Charcot,^^^  and  although  his  plan  is  similar  in  its  main  outlines 
to  Kussmaul's  scheme,  he  has,  with  his  usual  illustrative 
power,  rendered  it  more  striking  to  the  senses,  and  more  easily 
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comprehended  at  a  g-lance  than  any  hitherto  devised.  The 
author  believes  that  the  word  bell  (cloche),  with,  its  corre- 
sponding- object,  is  particularh^  well  adapted  for  the  study  of 
the  development  of  language  and  its  subsequent  disorganization 
\iy  disease.  The  object  is  shown  at  the  lower  part  of  the  dia- 
gram, and  its  sound  is  represented  by  a  wav3'^  line  passing  to 
the  left,   and   upward    through   the   auditory  nerve   to    the 


acoustic  centre  C  A  C  for  common  sounds.  After  a  time  the 
sound  01  the  word  bell  (cloche)  falls  on  the  ear,  and  is  con- 
ducted to  the  special  centre  for  spoken  words  CAM,  Avhich 
lies  near  to,  or  is  part  of,  the  common  acoustic  centre.  By 
frequent  repetition  an  inseparable  association  is  formed  be- 
tween these  two  sounds,  so  that  the  presence  of  the  one  revives 
the  idea  of  the  other  in  consciousness,  an  operation  which  is 
represented  structurally  bv  the  union  of  the  paths  of  the 
VI— ]fi 
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separate  sounds  in  the  common  centre  of  conceptions  or  the 
ideational  centre  I  C.  The  subject  is  now  in  possession  of  two 
means  by  which  the  idea  of  the  object  may  be  revived  in  mem- 
ory, namely,  the  sound  of  the  bell  itself,  or  the  sound  of  the 
word.  But  in  order  that  the  individual  may  be  enabled  to 
awaken  in  others  the  idea  of  the  object,  it  is  necessar^^  that  a 
new  centre  should  be  developed — the  centre  C  L  A — for  the 
reg'ulation  of  the  movements  of  the  organs  of  the  articulation 
of  words.  If  the  impulse  to  action  comes  to  the  motor  centre 
of  articulation  C  L  A  directly  throug-h  the  path  marked  1  from 
the  sensory  centre  CAM,  then  the  word  is  merelj^  an  imita- 
tive sound,  without  meaning  to  the  person  uttering"  it;  but  if 
it  comes  from  the  ideational  centre  I C,  throug"h  the  conduct- 
ing path  2,  then  the  word  is  uttered  with  full  comprehension 
of  its  meaning-.  On  the  visual  side  of  the  development  of  lan- 
g-uage,  the  object  and  the  printed  word  cloclie  give  rise  to 
impulses  represented  by  the  dotted  lines,  which,  on  passing- 
throug-h  the  optic  nerves,  make  a  first  impression  on  the  com- 
mon visual  centre  C  V  C  and  the  special  visual  centre  for 
words  C  V  M  respectively.  The  organization  in  these  centres, 
caused  by  the  two  separate  visual  impressions,  becomes  united 
after  a  time  in  the  ideational  centre  I C,  and  this  in  its  turn 
becomes  connected  with  the  motor  centre  for  the  regulation 
of  the  movements  of  the  hand  in  writing,  CLE.  The  arrows 
indicate  the  direction  of  the  conduction,  and  it  will  be  observed 
that  on  the  lines  which  connect  the  inouth  and  the  hand  with 
the  centres  for  the  regulation  of  the  movements  of  articula- 
tion C L A,  and  of  writing-  CLE,  respectively,  and  the  lines 
connecting-  these  centres  with  the  ideational  centre  IC,  the 
arrows  point  both  upward  and  downward.  This  is  to  show  that 
when  a  person  utters  or  writes  a  word  he  becomes  conscious  of 
the  operation  through  the  nerves  of  muscular  sense,  without 
the  aid  of  the  special  senses.  It  is  unnecessary  to  g-ive  a  further 
description  of  this  diagram,  inasmuch  as  the  reader  who  has 
mastered  our  discussion  of  Kussmaul's  scheme  will  readily  in- 
terpret for  himself  the  kind  of  speech  disorder  that  will  bo 
caused  by  disease  of  particular  centres  and  conducting*  paths. 
In  a  very  elaborate  and  able  paper  on  aphasia  by  Licht- 
heim,  translated  into  English  by  de  Watteville,^^'*  several 
diagrams,  or  rather  several  modifications  of  the  same  diagram, 
are  given  to  illustrate  the  various  speech  disorders,  and  of 
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these  we  select  Fig.  12  as  being  the  simplest,  if  not  the  most 
complete.  In  this  diag-ram  B  represents  the  centre  for  con- 
ceptions, or  the  ideational  centre.  A  is  the  centre  of  acoustic, 
O  that  of  visual,  word-images;  M  is  the  motor  ceatre  for  the 
regulation  of  the  movements  of  articulation,  and  E  for  the 
regulation  of  the  movements  of  the  hand  in  writing.  The 
commissural  fibres  connecting  these  centres  will  be  readily  in- 
telligible without  further  description.  The  author  believes 
that  the  different  clinical  forms  of  aphasia  may  be  reduced  to 
seven  types,  and  that  each  of  them  is  caused  by  lesion  of  one 


Fig.  12. 


of  the  centres,  A  and  M,  or  of  one  of  the  five  conducting  paths, 
A  M,  B  M,  M  m,  A  B,  and  a  A. 

The  annexed  table,  borrowed  from  a  very  excellent  abstract 
of  Lichtheim's  paper  by  Thomsen,^"^  gives  at  a  glance  the 
author's  seven  types  of  aphasia,  with  the  centre  or  conducting 
path  injured  in  each  (see  page  244) : 

A  careful  study  of  this  table  will  show  that  the  clinical 
analysis  of  cases  is  carried  out  only  to  a  \Qvy  imperfect  de- 
gree. It  will  be  at  once  seen  that  the  first  and  fourth  types 
are  onl3^  different  degrees  of  aphemia  in  association  v.-ith 
motor  agraphia,  while  the  fifth  represents  aphemia  without 
motor  agraphia.  The  seventh  type  represents  a  moderate  de- 
gree of  word-deafness,  while  the  second  and  sixth  represent 
word-deafness  and  word-blindness  variously  combined.  The 
third  type  now  remains  for  consideration.  In  the  example 
which  Lichtheim  giv'es,  the  patient  on  being  asked  "'What 
was  there  for  supper?'    answered,  'Bread,  meat,  potatoes,' 
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with  only  two  mistakes."  ^"^^    On  being-  asked  to  relate  his  his- 
tory he  strung  together  numerous  words,  of  which  only  one 
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now  and  then  could  be  made  out,  such  as  "  evening,  five  and 
twenty  and."     The  patient  could  understand  spoken  and  writ- 
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ten  langua§:e,  and  could  also  repeat  correctly  short  words  ut- 
tered in  his  hearing",  but  in  the  repetition  of  words  generally 
and  in  loud  reading-  he  committed  the  same  kind  of  mistakes 
as  in  voluntary  speech.  This  case  is  doubtless  allied  to  our 
first  degree  of  aphemia,  a  condition  in  which  the  patient  com- 
prehends both  spoken  and  written  speech,  and  is  able  to  utter 
a  great  many  words,  but  cannot  complete  a  sentence.  The 
fact,  however,  that  at  the  autopsy  the  lesion  was  found  chiefly 
in  the  area  of  distribution  of  the  posterior  branches  of  the 
Sj^'lvian  artery,  shows  that  the  sensory  mechanism  of  speech 
was  injured.  It  will  suffice  at  present  to  say  that  Lichtheim's 
third  t3'pe  corresponds  with  the  disorder  of  speech  which  Dr. 
Broadbent  has  named  "  inability  to  express  the  relations  be- 
tween things,"  and  which  he  believes  to  be  caused  by  disease 
of  an  assumed  propositionizing  centre.  Such  cases  are  be- 
lieved by  Wernicke  ^'^^  to  be  caused  \)y  in j  ury  of  the  fibres 
which  connect  the  sensory  with  the  motor  centres  of  speech, 
and  he  has  consequently  named  them  commissural  aphasia. 
But  we  shall  return  to  the  consideration  of  these  cases  after 
giving-  a  brief  account  of  Dr.  Broadbent's  views  of  the  sensory 
disorders  of  speech. 

Dr.  Broadbent  ^^^  sets  out  in  his  explanation  of  speech  dis- 
orders with  the  proposition  that  all  muscular  movements  are 
performed  under  the  direction  of  a  "guiding  sensation."  If, 
for  example,  the  palm  of  the  hand  of  a  person  asleep  be  tickled, 
impulses  are  conducted  inward  to  a  particular  level  of  the 
spinal  cord,  and  thence  are  reflected  outward  to  the  muscles 
which  close  the  hand.  When,  however,  the  individual  is  awake, 
the  outgoing  portion  of  the  reflex  arc  can  be  utilized  by  the 
cortex  of  the  brain,  and  then  voluntary  closure  of  the  hand 
takes  place.  The  nuclei  of  the  motor  fibres  of  the  peripheral 
nerves  in  the  spinal  cord  are,  therefore,  subservient  both  to 
centripetal  impulses  coming  from  the  periphery,  and  to  cen- 
trifugal impulses  from  the  cortex  of  the  brain.  But  the  cen- 
trifugal impulses  from  the  cortex  are  initiated  and  controlled 
by  centripetal  impulses  going  from  the  periphery  to  the  cor- 
tex. It  thus  appears  that  each  movement  is  represented  in 
the  anterior  gray  horns  of  the  cord  by  a  group  of  connected 
cells,  and  that  this  group  may  be  called  into  activity  either  by 
centripetal  impulses  going  from  the  periphery  to  that  level  of 
the  spinal  cord  in  which  these  cells  are  situated,  or  by  contrif- 
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ugal  impulses  descending-  to  this  level  from  a  higher  nerve 
centre.  In  Dr.  Broadbent's  words,  "a  motor  cell-group  is 
formed  under  the  guidance  of  a  sensorj^  cell-group  on  the  same 
level,  and  when  formed  is  made  use  of  by  a  higher  centre.^'  In 
the  case  of  speech  the  "  motor  cell-group  "  must  combine  into 
orderly  action — the  thoracic  muscles  to  obtain  an  expiratory 
current  of  air,  the  laryngeal  muscles  for  phonation,  and  the 
muscles  of  the  lips  and  tongue  for  articulation.  This  motor 
cell-group  Dr.  Broadbent  names  for  convenience  the  word 
group,  and  he  believes  that  it  is  organized  in  the  corpus  stria- 
tum. AVhen  the  cells  of  the  word-group  are  called  into  activ- 
ity 'by  centripetal  impulses  on  the  same  level  the  action  is 
reflex,  and  the  resulting  contractions  simply  represent  a  coin- 
plicated  muscular  adjustment  without  any  reference  to  intel- 
lectual expression;  but  on  the  ac- 
tivity" of  the  group  being  evoked  from 
the  cortex,  then  the  movement  be- 
comes subservient  to  speech.  The 
cortical  outlet  for  speech  is  situated 
in  the  third  left  frontal  convolution, 
and  the  cortical  guiding  sensory  cen- 
tre for  spoken  language  is  situated 
in  the  superior  temporo-sphenoidal 
convolution  (auditory-  centre).  In 
accordance  with  the  annexed  dia- 
i-iG.  13.  gram,  lesion  of  S  (the  motor  centre 

for  speech)  will  cause  motor  aphasia,  while  lesion  of  A  (the 
auditory  perception  centre),  or  of  a  s  (the  fibres  which  connect 
the  inlets  and  outlets),  will  cause  different  forms  of  sensory 
aphasia.  A  hypothetical  explanation  is  thus  afforded  for  three 
disorders  of  speech.  In  lesion  of  S,  the  "  way  out "  for  all  the 
muscular  adjustments  concerned  in  intellectual  expression  is 
destroyed.  In  lesion  of  a  s,  the  line  of  communication  between 
the  guiding  sensory  centre  and  the  motor  outlet  is  damaged, 
and  mistakes  in  words  recognizable  by  the  patient  occur;  while 
in  lesion  of  the  sensory  centre  A,  mistakes  in  words  occur  of 
which  the  speaker  remains  unconscious.  But  still  higher  cen- 
tres than  those  named  are  brought  into  use  in  intellectual  ex- 
pression, and  disease  of  these  produces  various  complicated 
disorders  of  speech.  "The  formation  of  an  idea  of  any  exter- 
nal object,"  says  Dr.  Broadbent,^*^^  "is  the  combination  of  the 
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evidence  respecting-  it  received  tliroug'ii  all  the  senses ;  for  the 
employment  of  this  idea  in  intellectual  operations  it  must  be 
associated  with  and  symbolized  by  a  name.  The  structural 
arrangement  corresponding  to  this  process  I  have  supposed  to 
consist  in  the  convergence  from  all  the  'perceptive  centres'  of 
tracts  of  fibres  to  a  convolutional  area  (not  identified),  which 
maj''  be  called  the  'idea  centre'  or  'naming  centre.'  This  will 
be  on  the  sensory,  afferent,  or  upward  side  of  the  nervous  sys- 
tem; its  correlative  motor  centre  will  be  the  propositionizing- 
centre,  in  which  names  or  nouns  are  set  in  a  framework  of 
other  words  for  outward  expression,  and  in  which  a  proposi- 
tion is  realized  in  consciousness  or  mentally  rehearsed.  If  we 
are  to  have  a  seat  of  the  faculty  of  language,  it  would  be  here 
rather  than  in  the  third  left  frontal 
convolution,  with  which,  however,  it 
ma3"  possibly  be  in  close  proximity. 
Expressing  this  b^^  a  diagram,  we 
have  V,  A,  and  T,  the  visual  (angu- 
lar gyrus,  Ferrier),  auditor^'  (infra- 
marginal  Sylvian  gyrus),  and  tactual 
(uncinate  gyrus),  perceptive  centres, 
sending  converging  tracts  of  fibres,  v 
n,an,t  n,  to  N,  the  '  naming  centre.' 
Here  the  perceptions,  from  V  and  T 
(smell  and  taste  are  omitted  for  the 
sake  of  simphcity),  are  combined 
with  an  idea,  which  idea  is  symbolized 
by  the  name  reaching  N  through  A,  which  has  always,  in  the 
experience  of  the  individual,  been  associated  with  the  object. 
P  is  the  propositionizing  centre,  in  which  the  phrase  is  formed, 
its  relations  with  N  and  S  being  sufficiently  clear." 

According-  to  this  scheme,  lesion  of  the  naming  centre  N 
would  cause  loss  of  the  memory  of  names  or  nouns,  leaving 
the  patient  able  to  express  himself  imperfectly  in  woi-ds  indi- 
cative of  relations  and  attributes.  Lesion  of  P,  the  proposi- 
tionizing- centre,  would  render  the  patient  unable  to  construct 
a  sentence,  although  retaining  the  use  of  names.  This  condi- 
tion Dr.  Broadbent  "o  illustrates  by  the  case  of  a  patient,  who, 
in  endeavoring-  to  explain  that  he  had  two  brothers  in  Amer- 
ica, said—"  Brother— New  York— brother- -'Merica— letter- 
two  brothers  in  America— letter."     The  patient  coukl  under- 
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stand  spoken  and  written  language,  but  his  attempts  at  read- 
ing- aloud  ended  in  gibberish.  He  was  unable  to  write  to  dic- 
tation, and,  with  the  exception  of  his  own  name  and  the  names 
of  his  brothers — which  he  wrote  quite  well — he  was  also  una- 
ble to  write  spontaneously.  He  could  copy  short  words  quickl}^ 
and  correctly,  but  a  long  word  he  took  down  slowly  and  in 
schoolboy  characters,  and  as  he  wrote  each  letter  he  named  it 
aloud,  and  always  wrongly.  This  form  of  speech  disorder  Dr. 
Broadbent  regards  as  an  "  inability  to  express  the  relations 
between  things;"  it  corresponds  with  Lichtheim's  third  type, 
and  with  Wernicke's  commissural  aphasia,  but  we  reserve  fur- 
ther consideration  of  it  at  present. 

Lesion  of  the  visual  perceptive  centre  V,  or  of  its  channel 
of  communication  v  n,  with  the  naming  centre  N,  would  ex- 
plain cases  of  word-blindness,  while  lesion  of  the  auditory  per- 
ceptive centre  A,  or  of  its  channel  of  communication  a  n,  with 
the  naming  centre,  would  explain  word-deafness. 

A  very  good  diagram  illustrative  of  the  disorders  of  speech 
is  given  by  Professor  Grainger  Stewart,^^^  and  although  I 
believe  that  he  postulates  too  many  centres  both  on  the  in- 
going and  on  the  outgoing  side  of  the  speech  mechanism,  his 
scheme,  taken  in  conjunction  with  his  remarks  on  aphasia,  is 
well  worthy  of  careful  study.  No  good,  however,  would  result 
from  dwelling  at  greater  length  on  this  part  of  our  subject. 

Instead  of  entering  upon  a  criticism  of  the  diagrams  figured 
and  described  in  the  foregoing  pages,  we  prefer  to  indicate 
briefly  our  own  views  of  the  nature  of  the  connection  existing 
between  the  various  speech  disorders  and  the  lesions  which 
underlie  them.  In  the  first  j)lace  we  shall  deal  with  motor 
aphasia,  because  it  is  more  simple,  and  consequently  more 
easily  handled,  than  the  sensory  forms  of  the  affection. 

The  first  and  most  important  proposition  which  we  will 
endeavor  to  establish  is  that  motor  aphasia  is  the  result  of  a 
genuine  paral3\sis.  Some  pathologists  have  offered  much  op- 
position to  this  view.  They  assert,  and  with  truth,  that  the 
subject  of  a  pure  motor*  aphasia  is  often  capable  of  moving 
his  lips  freel3%  of  j)rotruding  his  tongue  and  employing  it  in 
the  act  of  deglutition,  and  of  using  his  vocal  apparatus  in  sing- 
ing, without  giving  evidence  that  the  muscles  engaged  in  these 
actions  are  suffering  from  any  degree  of  paralysis.  They  also 
point  to  the  well-ascertained  fact  that  in  cases  of  pure  motor 
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agrapliia  all  the  other  movements  of  the  hand  may  be  effected 
Tvitli  ease,  and  without  the  gross  strength  of  the  grasp  being 
diminished.  Those  who  urge  these  objections  believe  aphemia 
to  be  caused  \iy  a  want  of  motor  co-ordination,  and  thej^  have 
consequently  named  the  affection  ataxic  aphasia.  That  aphe- 
mia is  due  to  a  motor  inco-ordination  we  do  not  denj^;  so  is 
diplopia,  but  in  most  cases  it  is  paralytic  also.  In  paresis  or 
paralysis  of  the  sixth  nerve,  for  instance,  the  patient  is  unable 
to  direct  the  axes  of  vision  to  one  object,  and  he  consequentlj' 
sees  two  objects  instead  of  one,  and  so  far  there  is  an  inco- 
ordination of  the  ocular  muscular  movements,  but  it  is  caused 
by  parah'sis  of  one  of  the  muscles  of  the  ej^eball.  And  to  call 
aphemia  by  the  name  of  ataxic  aphasia  is  only  less  absurd 
than  it  would  be  to  call  cases  of  double  vision  from  paralysis 
of  one  or  more  of  the  ocular  muscles  by  the  name  of  ataxic 
diplopia,  because  the  paralysis  is  not  always  so  easily  discov- 
ered in  the  former  as  in  the  latter  atlection.  The  brain  is,  in- 
deed, so  far  as  its  motor  functions  are  concerned,  an  organ  b^' 
means  of  which  the  simple  movements  which  are  regulated  by 
the  spinal  cord  are  variously  combined  and  co-ordinated  so 
that  complex  bodily  adjustments  are  produced,  and  w^hen  the 
cerebral  motor  organization  is  wholly  destroyed  \)\  disease 
the  co-ordination  is  altogether  lost,  or  when  it  is  partially  de- 
stroyed the  co-ordination  is  so  disordered  that  the  balanced 
muscular  contractions  which  are  requisite  for  effecting  delicate 
movements  fail  to  take  place.  In  every  case  of  partial  paral- 
3'sis  from  cerebral  disease,  therefore,  there  is  a  v\'ant  of  motor 
co-ordination;  but  this  motor  disorder  is  in  no  way  compara- 
ble with  the  genuine  ataxia  of  tabes  dorsalis,  in  which  not  a 
trace  of  paralysis  is  to  be  discovered. 

In  order  to  illustrate  the  theory  that  aphemia  is  a  paraly- 
tic disorder,  let  us  attend  to  the  course  of  the  development  of 
the  movements  of  the  hand.  In  the  infant  at  birth  the  hand 
closes  on  anything  that  touches  lightl}^  the  palm,  this  move- 
ment being  altogether  reflex  and  regulated  by  the  spinal  cord. 
When  the  infant  is  a  little  older  he  begins  to  use  the  hand  as 
an  organ  of  prehension,  and  the  acquired  movements,  which 
are  now  voluntary  and  regulated  from  the  brain,  become  more 
and  more  complicated  by  use,  each  complication  of  movement 
being  represented  by  a  new  complication  of  structure  in  the 
cerebrum.     Let  us  now  suppose  that  the  facult}^  of  writing  is 
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not  developed  until  after  the  infant  has  reached  adult  age  and 
has  acquired  the  full  strength  of  manhood.  This  supposition 
is  made  in  order  to  show  that  the  delicate  muscular  adjust- 
ments which  have  to  be  acqviired  in  learning  to  write  have 
added  nothing  to  the  strength  of  the  hand  as  an  ordinary 
prehensile  organ,  and  it  is  easily  conceivable  that  disease  may 
destroy  the  new  organization  in  the  brain  which  is  the  struc- 
tural correlative  of  those  delicate  movements,  without  dimin- 
ishing in  the  slightest  degree  the  strength  of  the  hand  for 
ordinary  purposes.  Now,  this  is  what  occurs  in  pure  cases  of 
motor  agraphia.  In  most  cases  loss  of  the  facultj^  of  writing 
is  accompanied  by  impairment  of  the  power  of  the  hand  as  an 
organ  of  prehension,  and  it  is  then  said  that  the  agraphia  is 
accompanied  by  more  or  less  hemiplegia,  but  it  is  important  to 
recognize  that  motor  agraphia  is  itself  an  indication  of  a  slight 
degree  of  hemiplegia,  even  in  those  rare  cases  in  which  the 
gross  strength  of  the  hand  is  not  perceptibly  diminished. 
Similar  remarks  apply  to  aphemia;  it  is  of  itself  an  indication 
of  hemiplegia  even  in  the  rare  cases  in  which  it  is  unaccom- 
panied by  any  perceptible  paral^^sis  of  the  face  or  tongue. 

If  further  proof  be  required  of  the  paralj'^tic  nature  of 
aphemia  and  motor  agraphia,  it  is  found  in  the  fact  that  these 
speech  disorders  are  accompanied,  except  in  the  rarest  in- 
stances, by  some  degree  of  hemiplegia.  And  again,  in  experi- 
ments on  animals,  electrical  excitation  of  the  posterior  part 
of  the  third  frontal  convolution,  which  is  the  seat  of  the  lesion 
in  aphemia,  gives  rise  to  opening  of  the  mouth,  with  protru- 
sion and  retraction  of  the  tongue,  thus  showing  the  essential 
identity  of  function  of  this  part  of  the  brain  with  the  other 
motor  centres  of  the  cortex.  The  phenomena  which  attend 
unilateral  convulsions  teach  the  same  lesson.  It  is  now  well 
recognized  that  an  attack  of  unilateral  epilepsy  is  followed  by 
some  degree  of  paralysis  of  the  parts  which  were  the  seat  of 
the  spasm.  When  the  spasm  begins  in  the  foot,  the  leg,  and 
when  it  begins  in  the  hand,  the  upper  extremity,  are  found  to 
be  more  or  less  paralj^zed  for  some  time  after  the  cessation  of 
the  spasm;  and  when  the  spasm  begins  at  the  angle  of  the 
mouth,  the  attack,  when  right-sided,  is  not  only  followed  by  a 
considerable  loss  of  expression  on  the  side  of  the  face  that  was 
the  subject  of  spasm,  but  also  by  a  decided  aphemia.  From 
these  considerations  it  may  be  concluded  that  aphemia  and 
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motor  agraphia  are  a  paralysis  of  hig-hly  specialized  move- 
ments; that  in  rare  cases  the  special  movements  of  articula- 
tion, and  of  the  hand  in  writing-,  are  paralyzed  without  the 
general  movements  of  the  respective  organs  being  interfered 
with;  but  that  in  most  cases  not  only  the  special  but  the  gen- 
eral movements  also  suffer  to  some  extent,  and  then  only  is  it 
popularly  recognized  that  the  speech  disorder  is  accompanied 
by,  or  is  a  part  of,  hemiplegia.  Before  proceeding  further, 
therefore,  it  is  desirable  for  us  to  study  somewhat  minutely 
the  mechanism  by  which  hemiplegia  is  produced,  and  the  phe- 
nomena which  attend  it,  for  it  is  in  this  wa\'  alone  that  we  can 
hope  to  throw  light  upon  several  obscure  problems  connected 
with  aphasia  and  motor  agraphia,  which  still  remain  uncon- 
sidered. 

It  may  be  stated  as  a  general  proposition  that  the  muscles 
of  one  lateral  half  of  the  body  are  regulated  from  the  cerebral 
hemisphere  of  the  opposite  side.  The  centres  for  the  regula- 
tion of  the  movements  of  the  opposite  side  of  the  body  are  sit- 
uated on  the  outer  convex  surface  of  the  cerebral  hemisphere 
— the  so-called  motor  area  of  the  cortex.  These  centres  are 
connected  with  the  anterior  gray  horn  of  the  spinal  cord  of 
the  oppoiste  side,  and  to  a  less  extent  with  that  of  the  same 
side  by  the  long  fibres  of  the  pyramidal  tract.  Now,  hemi- 
plegia of  the  opposite  side  of  the  bodj'  may  be  caused  by  ex- 
tensive disease  of  the  motor  centres  themselves,  but  the  ordi- 
nary' form  of  hemiplegia  is  usually  caused  by  compression  or 
rupture  of  the  fibres  of  the  pj^ramidal  tract,  as  the^'^  come  to- 
gether to  form  one  bundle  between  the  basal  gang'lia  in  the 
internal  capsule.  It  is  found,  however,  that  interruption  of 
conduction  through  the  whole  of  the  fibres  of  the  pyramidal 
tract  of  one  hemisphere  does  not  paralyze  all  the  muscles  of 
the  opposite  side  of  the  body.  In  profound  hemiplegia  some 
of  the  muscles  are  completely  paralyzed,  while  others  are 
scarcely,  if  at  all,  affected.  It  was  first  pohited  out  by  Dr. 
Broadbent  "2  that  the  muscles  which  remain  comparatively 
unaffected  by  paralysis  in  hemiplegia  are  those  which,  like  the 
muscles  of  respiration,  are  associated  in  their  actions  with  the 
corresponding  muscles  of  the  opposite  side.  In  cases  of  severe 
hemiplegia  the  muscles  of  the  hand,  the  actions  of  which  are 
independent  of  the  muscles  of  the  other  hand,  remain  persist- 
ently paralyzed,  while  the  muscles  of  respiration,  which  always 
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act  in  conjunction  with  the  corresponding-  muscles  of  the  op- 
posite side,  may  show  a  shg-ht  degree  of  feebleness  at  first,  hut 
recover  completely  in  a  few  days.  The  explanation  offered  by 
Dr.  Broadbent  for  the  fact  that  the  muscles  which  are  bilat- 
erally associated  in  their  actions  have  a  relative  immunit}'- 
from  paralysis  is  that  these  muscles  are  innervated  from  both 
cerebral  hemispheres,  and  consequently  when  the  motor  cen- 
tres or  conducting"  paths  of  the  one  hemisphere  are  injured, 
the  muscles  in  question  receive  their  impulses  to  action  from 
the  uninjured  hemisphere.  He  believes  that  the  connection 
between  the  motor  nervous  mechanisms  of  the  two  sides  of 
the  body  is  effected  by  means  of  commissural  fibres  in  the 
medulla  oblongata  and  spinal  cord. 

In  the  annexed  diagram  B  and  B'  represent  the  cortices  of 

B  ,  -v  E*  the  right  and  left  hemispheres  of 

/  \  the  brain,  M  M'  represent  motor 

M  r^'-".\7 /^^M  "         centres,  and  N  and  N'  nerve  nuclei 

I       «fi)        0  3       I  i^  ^^^^  medulla  oblongata  or  siiinal 

p  ^..  /  p'        '  cord.     P  and  P'  represent  the  con- 

^  \s^  ducting-  paths    in    the   pyramidal 

c  _;  [^h'  tracts  which  form  a  crossed  con- 

::r-,  "K  nection  between  the  cortical  motor 

I  s^\  centres  and  the  spinal  nuclei,  while 

'  \s^   m  and    m'    represent  the  nerves 

^  Fig.  15.  ^  wliich  pass  out  to  the  muscles.     1, 

2,  3,  4,  and  5  represent  lesions  in  different  situations.  When 
the  muscles  of  the  one  side  of  the  body,  as  those  of  the  hand, 
act  independently  of  the  corresponding"  muscles  of  the  op- 
posite side,  the  above  centres  and  conducting  paths  constitute 
the  whole  of  the  motor  mechanism,  and  when  a  lesion  at  1 
injures  the  motor  centre,  or  at  3  the  conducting  path,  the 
muscles  on  the  opposite  side  become  permanently  paralyzed. 
When,  however,  the  muscles  are  bilaterally  associated  in  their 
actions,  another  mechanism  is  superadded.  It  consists  of 
commissur-al  fibres  connecting  the  nerve  nuclei — the  one  (c) 
conducting  from  right  to  left  and  the  other  (c')  from  left  to 
right — and  now  when  a  lesion  1  or  3  injures  the  motor  centre 
or  the  conducting  path  in  the  one  hemisphere,  impulses  pass 
from  the  injured  motor  centre  M  of  the  other  hemisphere  to 
the  nerve  nucleus  N'  of  the  opposite  side,  and  then  across  and 
through  the  commissure  c'  to  the  other  nerve  nucleus  N,  and 
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to  the  muscles,  throug-li  the  motor  nevres  m  and  in'.  In  this 
manner  the  musck^s  of  both  sides  receive  impulses  to  action 
from  the  one  hemisphere  B.  The  principle  which  has  just 
been  described  has  been  happily  named  by  Dr.  Broadbent  the 
"  bilateral  association  of  the  nerve  nuclei  .of  muscles  bilaterally 
associated  in  their  actions." 

The  laryng'eal  muscles  belong-  to  the  group  of  muscles 
"which  are  bilaterally  associated  in  their  actions,  and  they 
escape  almost  entirely  in  ordinary  hemiplegia;  and  although 
the  other  muscles  of  articulation,  such  as  those  of  the  mouth 
and  tongue,  are  implicated  in  the  paralysis,  yet  they  are  not 
profoundlj^  affected,  and  the  loss  of  power  which  they  undergo 
only  gives  rise  to  slight  articulatory  difficulties.  In  left-sided 
hemiplegia,  for  instance,  in  which  the  special  mechanism  of 
speech  is  not  usually  affected,  the  voice  of  the  patient  remains 
almost  entirely  unaltered  after  the  attack,  while  the  parah'sis 
of  the  facial  and  lingual  muscles  which  is  present  only  gives 
rise  to  some  thickness  of  speech  and  a  difficulty  in  pronounc- 
ing polysyllabic  words.  When  hemiplegia  occurs  in  infancj^ 
before  the  development  of  speech,  and  in  the  lower  animals, 
the  muscles  of  the  vocal  apparatus  are  not,  any  more  than 
those  of  respiration,  affected  by  the  occurrence  of  paralysis  on 
either  side,  but  subsequently  to  the  evolution  of  speech  in  man 
the  conditions  are  entirely  changed.  To  the  simple  nervous 
mechanism  which  we  have  just  been  considering-,  a  hig-hly 
complicated  structure  has  become  gradually  developed,  and 
by  means  of  it  the  simple  movements  of  the  lips,  tongue,  and 
vocal  apparatus  which  are  alone  possible  in  early  infancy  and 
in  the  lower  animals,  are  now  combined  into  the  complicated 
movements  of  articulate  speech.  The  chief  characteristic  of 
this  superadded  mechanism  is  that  it  is  unilateral.  It  has 
already  been  seen  that  speech  disorders  are  caused,  except  in 
rare  cases,  by  disease  of  the  left  hemisphere  of  the  brain,  and 
in  the  annexed  diagram  the  special  motor  centre  M'  for  speech 
is  situated  in  the  left  hemisphere  B',  while  the  corresponding- 
centre  M  in  the  right  hemisphere  regulates  the  g-eneral  actions, 
which  the  articulatory  muscles  would  have  been  capable  of 
performing-  even  if  the  faculty  of  speech  had  never  become 
developed.  It  is  scarcel^^  necessary  to  observe  that  in  the 
speech  centre  M'  both  the  general  and  special  nuivements  of 
the  articulatory  muscles  are  organized,  although  we  shall  lind 
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it  convenient  sometimes  to  call  it  the  special  motor  centre  of 
articulation  in  opposition  to  the  centre  M  of  the  other  hemi- 
sphere, which  may  be  named  the  general  motor  centre.  In 
the  diagram  the  special  motor  centre  M'  is  connected  by  a 
continuous  line  P'  with  the  nerve  nucleus  N  of  the  opposite 
side,  and  through  the  commissural  fibre  c'  with  the  nerve 
nucleus  of  the  same  side,  so  that  the  muscles  of  both  sides  of 
the  articulatbry  apparatus  are  regulated  from  a  centre  in  one 
hemisphere.  The  general  motor  centre  M  in  the  right  hemi- 
sphere is  also  connected  with  the  nerve  nuclei  of  both  sides,  as 
is  represented  by  the  dotted  lines  P  and  C,  but  as  already  re- 
marked, the  complex  combinations  of  contractions  requisite  to 
articulatory  speech  cannot  be  effected  by  it. 

From  the  foregoing  remarks  it  will  be  at  once  apparent 
that  complete  destruction  of  the  special  motor  centre  M'  will 
abolish  the  faculty  of  the  expressive  faculty  of  speech,  but  the 
general  movements  of  the  articulatory  muscles  on  both  sides 
will  still  be  effected  by  means  of  the  centre  M.  From  this 
statement,  it  almost  follows  as  a  corollar^^  that  partial  dam- 
age of  the  special  articulatory  motor  centre  will  give  rise  to  a 
partial  disorder  of  the  expressive  faculty  of  speech.  Now,  in 
all  partial  lesions  of  nerve  centres,  the  latest  evolved  struc- 
ture is  the  most  liable  to  injury.  The  inroads  of  disease  con- 
form, both  as  regards  structure  and  function,  to  the  law  of 
dissolution;  the  mode  of  invasion  being  from  the  complex  to 
the  simple,  and  from  the  special  to  the  general.  On  examin- 
ing the  structure  of  the  cortex  of  the  brain,  it  will  be  seen  that 
it  is  composed  of  several  superimposed  layers  of  cells;  and 
that  the  cells  near  the  surface  are  destitute  of  processes,  and 
therefore  do  not  form  any  definite  connection  with  one  another, 
while  the  cells  of  the  internal  layers  have  numerous  processes, 
by  means  of  which  they  become  connected  with  one  another, 
and  some  of  them  even  with  the  motor  ganglion  cells  of  the 
medulla  oblongata  and  spinal  cord.  Now,  the  nervous  im- 
pulses regulating-  actions,  which  are  frequently  repeated  in  the 
experience  of  the  individual  and  of  the  race,  tend  to  pass  more 
and  more  with  each  repetition  through  the  caudate  cells  of  the 
cortex,  and  these  being,  as  we  have  seen,  definitely  connected 
with  one  another,  the  nervous  impulses  pass  through  them 
Avithout  meeting  much  resistance,  and  the  less  the  resistance 
offered  to  the  passage  of  the  impulses,  the  less  is  the  resulting 
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action  attended  by  consciousness.  Such  actions  are  sometimes 
called  automatic  and  at  other  times  reflex  actions  of  the  brain, 
but  thej'  really  are  psychical  actions  which  are  effected  in  an 
unconscious  manner.  But  the  impulses  which  reg-ulate  unac- 
customed actions  must  pass  through  unused  channels,  or  in 
other  words,  must  pass  through  the  round  cells  near  the  sur- 
face of  the  cortex  which  have  not  formed  definite  connections 
.  with  one  another.  In  passing-  through  tliese  cells,  the  im- 
pulses meet  with  a  considerable  degree  of  resistance,  and 
much  of  the  force  generated  is  expended,  not  in  effecting  the 
desired  action,  but  in  producing  a  new  organization  in  the 
round  cells  of  the  cortex,  and  this  is  the  process  which  is  the 
correlation  of  consciousness.  It  follows,  therefore,  that  a  su- 
perficial lesion  of  the  cortex  of  the  brain  will  abolish  in  a  motor 
centre  the  power  of  performing  unaccustomed  actions,  while 
leaving  intact  the  power  of  performing  the  actions  which  have 
heen  so  frequently  repeated  that  they  have  become  automatic, 
or  are  effected  in  an  unconscious  manner.  The  application  of 
this  theory  to  the  explanation  of  the  motor  disorders  of  speech 
is  manifest.  A  superficial  lesion  of  Broca's  convolution  ma}" 
destroy  the  power  of  uttering  all  unaccustomed  words,  while 
leaving  intact  the  power  of  uttering  a  considerable  number  of 
the  words  which  have  been  early  acquired  and  have  been  so 
frequently  repeated  that  their  utterance  has  become  auto- 
matic. A  lesion  passing  somewhat  deeper  in  the  cortex  may 
entirely  abolish  the  power  of  giving  utterance  to  spontaneous 
speech  while  leaving  unaffected  the  automatic  power  of  i"e- 
peating  words  uttered  in  the  hearing  of  the  patient.  A  still 
further  degree  of  injury  may  arrest  the  power  of  repeating 
words,  while  leaving  intact  the  power  manifested  by  infants 
in  their  first  endeavors  at  speech  of  uttering  a  large  number 
of  vocables  or  s^^llabic  sounds,  among  which  no  word  having  a 
definite  meaning  can  be  detected,  this  forming  one  variety  of 
gibberish  aphasia.  It  is  very  probable  that  the  power  of  giv- 
ing expression  to  "recurring  utterances"  and  oaths,  which  is 
so  frequently  left  to  persons  who  are  otherwise  the  subjects  of 
a  complete  aphasia,  is,  as  Dr.  Hughlings-Jackson  conjectures, 
organized  in  the  general  articulatory  motor  centre,  and  may, 
therefore,  be  preserved  in  cases  in  which  the  special  centre  is 
thoroughly  disorganized. 

But  if  destruction  of  the  special  motor  centre  M'  in  the  an- 
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nexed  diagram  gives  rise  to  apliemia,  it  may  be  expected  that 
the  same  disorder  of  speech  will  be  caused  by  a  lesion  (3)  which 
ruptures  the  motor  conducting-  path,  and  thus  severs  the 
spinal  nuclei  form  the  centre.  Now,  right-sided  hemiplegia  is 
almost  always  at  first  accompanied  by  some  degree  of  apha- 
sia,"^ but  when  the  lesion  is  situated,  as  it  usually  is,  in  the 
lenticular  nucleus,  and  compresses  or  ruptures  the  motor  con- 
ducting path  in  the  internal  capsule,  the  power  of  speech  is 
recovered  sometimes  in  a  few  days,  and  at  other  times  in  a 
few  weeks  or  months.  When,  however,  the  speech  centre  itself 
is  disorganized,  the  speech  disorder  remains  more  or  less  per- 
manent in  old  people,  while  in  young  persons  the  power  of 
speech  is  only  slowl}^  acquired,  most  probably  by  a  new  organ- 
ization being  formed  in  the  motor  centre  of  the  opposite  hemi- 
sphere. How,  then,  can  we  explain  the  persistency  of  the 
speech  disorder  in  the  cases  in  which  the  centre  itself  is  dis- 
eased, as  compared  with  the  relatively  speedy  recover}^  which 
occurs  when  the  conducting"  path  is  alone  injured  ?  The  most 
common  form  of  hemiplegia  is  that  which  is  caused  by  hemor- 
rhage into  the  lenticular  nucleus.  The  speech  motor  conduct- 
ing* path  is  now  proved  to  pass  in  the  anterior  segment  of  the 
internal  capsule  and  in  many  cases  of  hemorrhage  into  the 
lenticular  nucleus  this  portion  of  the  capsule  remains  almost 
uninjured,  while  the  conducting-  paths  for  the  limbs  which 
pass  in  the  anterior  part  of  the  posterior  segment  are  consid- 
erably damaged.  Immediately  after  the  occurrence  of  the 
hemorrhage  conduction  throug-h  the  speech  motor  path  is  im- 
paired partly  by  the  shock  of  the  injury  and  part]y  by  the 
pressure  of  the  clot,  and  consequently^  aphemia  results;  but  as 
the  effects  of  tlie  shock  pass  away,  and  tlie  fluid  portion  of  the 
effused  blood  is  absorbed,  the  conductivity  of  the  fibres  is  re- 
stored, and  the  speech  disorder  rapidly  disappears.  But  even 
in  the  cases  in  which  the  anterior  segment  of  the  capsule  is 
seriously  damaged,  recovery  from  the  speech  disorder  appears 
to  be  more  rapid  than  in  the  cases  in  which  the  centre  is  de- 
stroyed. The  difference  between  the  results  of  injury  to  the 
centre  and  the  conducting  path  may  be  illustrated  by  the 
electric  telegraph.  Suppose  that  the  central  office  in  Man- 
chester were  blown  up  by  dynamite,  all  communication  from 
the  centre  of  the  city  to  other  towns  would  be  interrupted 
until  a  new  structure  of  some  kind  was  formed;  but  if  the  con- 
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ducting"  wires  from  Manchester  to  London  were  alone  injured 
by  a  snow  storm,  communication  would  be  immediately  re- 
stored, as  messages  could  be  sent  from  Manchester  to  Liver- 
pool, and  thence  to  London.  Now,  Dr.  Broadbent  believes 
that  something-  of  this  kind  occurs  in  the  aphasia  which  is 
caused  by  injury  of  the  motor  conducting  path.  The  corpus 
callosum  is  still  believed  by  most  anatomists  to  be  a  great 
hemisj)herical  commissure,  although  the  rece-nt  observations 
of  Professor  Hamilton,  of  Aberdeen,  appear  to  cast  some  doubt 
upon  the  theory,  and  its  fibres  are  supposed  to  connect  sym- 
metrical parts  in  the  two  hemispheres.  It  has  been  sug-gested 
b}'  Dr.  Broadbent  that  Avhen  the  speech  motor  conducting  path 
P'  in  the  annexed  figure  is  interrupted  by  lesion  at  3,  the  im- 
pulses from  the  special  speech  centre  M'  find  their  way  through 
the  fibres  C  of  the  corpus  callosum  to  the  corresponding  motor 
centre  M  of  the  opposite  hemisphere,  and  thence  through  the 
conducting  path  P  and  the  commissure  c  to  the  nerve  nuclei  in 
the  medulla.  A  process  of  this  kind  will  occupj^  some  time, 
because  the  nervous  impulses  have  to  make  their  way  through 
channels  which  have  been  more  or  less  unused,  but  the  time 
occupied  will  be  much  shorter  than  that  required  for  the  for- 
mation of  a  completely  new  organization  in  the  general  motor 
centre  at  M.  As  an  additional  argument  in  favor  of  this 
theory,  Dr.  Broadbent  urges  the  fact  that  a  lesion  (3  in  the 
figure),  which  is  situated  so  high  up  in  the  white  substance  of 
the  hemisphere  that  it  will  interrupt  both  the  speech  motor 
conducting  path  and  the  fibres  of  the  corpus  callosum  which 
connect  the  posterior  parts  of  the  third  frontal  convolutions, 
will  cause  an  aphasia  which  will  be  as  persistent  as  that  re- 
sulting from  destruction  of  the  centre  itself. ^^^ 

But  if  the  theory  of  motor  aphasia  which  has  been  ad- 
vanced in  these  pages  be  true,  destruction  of  the  two  motor 
centres  M  and  M',  or  of  the  two  motor  conducting  paths  P 
and  P',  ought  to  give  rise  to  a  complete  paralysis  of  the  mus- 
cles of  articulation.  Now,  this  is  what  actually  happens.  A 
large  number  of  cases  of  this  kind  have  now  been  reported 
under  the  titles  of  pseudo-bulbar  paralysis,  labio-glosso-laryn- 
geal  paralysis  of  cerebral  origin,  and  other  names,  but  I  can 
only  allude  here  to  one  or  two  examples.  Perhaps  the  most 
remarkable  case  hitherto  reported  in  which  the  centres  them- 
selves were  destroyed  is  one  recorded  by  Dr.  Barlow."^    The 
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subject  was  a  boy,  ag-ed  ten  j^ears,  who  was  suffering-  from 
aortic  reg'urg-itation,  and  liad  an  attack  of  right  hemiplegia 
with  aphasia,  from  wliich  he  made  a  g'ood  recovery.  Four 
months  afterward  he  had  an  attack  of  left  hemipleg-ia,  which 
was  accompanied,  not  only  by  aphasia,  but  also  by  paralysis  of 
the  muscles  of  mastication,  of  those  concerned  in  the  first  act 
of  deglutition,  and  of  those  of  articulation.  The  patient  died 
from  the  results  of  the  aortic  lesion,  and  at  the  autopsy  the 
anterior  branch  of  each  Sylvian  artery  jvas  found  blocked  by 
an  embolus,  and  a  focus  of  softening,  about  the  size  of  a  shil- 
ling-, was  observed  in  the  cortex  of  each  hemisphere,  involving- 
the  interior  extremity  of  the  ascending-  frontal  and  the  pos- 
terior extremities  of  the  second  and  third  frontal  convolutions. 
Many  cases  of  labio-g-losso-laryng-eal  paralysis,  from  disease 
of  the  motor  conducting  paths  of  the  cerebrum,  are  now  re- 
corded, and  we  have  ourselves  reported  several  cases  of  the 
kind.^^*'  The  first  which  came  under  our  obsei'vation  was 
kindly  sent  by  Dr.  Leech.  The  patient  presented  all  the  symp- 
toms commonly  observed  in  cases  of  progressive  labio-glosso- 
laryngeal  paralysis,  but  at  the  autopsy,  conducted  by  Prof. 
W.  H.  Young-,  "  each  cerebral  hemisphere  presented  a  single 
well-defined  cystic  cavity,  containing  clear  straw-colored  fluid, 
and  occupying-  the  position  of  the  lenticular  nuclei,"  while  the 
medulla  oblong-ata  was  free  from  disease.  As  these  cavities, 
especially  the  one  on  the  right  side,  were  larger  than  the  nor- 
mal size  of  the  lenticular  nuclei,  the  fluid  doubtless  compressed 
and  injured  the  motor  conducting  paths  of  the  internal  cap- 
sules. No  more  striking  proof  than  these  cases  afford  could 
well  be  imag-ined  in  favor  of  the  theory  that  Broca's  convolu- 
tion is  functionally  identical  with  the  other  motor  centres  of 
the  cerebral  cortex,  and  of  the  corollary,  which  is  deducible 
from  it,  that  the  speech  disorder — aphemia — caused  by  de- 
struction of  this  convolution,  is  a  g-enuine  paralysis,  and  what 
is  true  of  aphemia  is  equallj''  true  of  motor  agraphia. 

Motor  aphasia  is,  as  we  have  seen,  a  paralysis  of  the  spe- 
cial movements  of  articulation  constituting-  aphemia,  and  of 
those  of  the  right  hand  in  writing,  constituting-  motor  agra- 
phia. Some  pathologists,  however,  believe  this  statement  to 
be  imperfect,  and  they  supplement  it  by  saying  that  this  form 
of  aphasia  is  a  loss  of  the  memory  of  those  special  movements. 
Now,  if  this  theory  of  loss  of  memory  be  true  as  applied  to  the 
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explanation  of  the  inability  of  a  patient  suffering  from  aphe- 
mia  to  execute  the  articulatory  movements  necessary  to  the 
expression  of  words,  it  must  be  equally  true  as  an  explanation 
of  the  inabilit3^  of  a  hemiplegic  patient  to  execute  the  move- 
ments necessar}'"  to  normal  locomotion.  But  were  we  to  say 
that  the  inability  of  a  patient  suffering,  for  example,  from  a 
crural  monoplegia  from  cortical  disease,  was  due  to  a  loss  of 
memory  of  the  movements  of  locomotion  on  the  affected  side, 
the  absui'dit3^  of  the  statement  would  be  immediately  recog- 
nized, and  yet  it  is  not  a  whit  more  absurd  than  the  st  tement 
that  aphemia  is  due  to  a  loss  of  memory  of  the  movements  of 
articulation.  For  our  part,  we  agree  with  Dr.  Bastian  "^  in 
thinking  that  outgoing  currents  from  the  cortex  to  the  nms- 
cles  are  free  from  all  subjective  accompaniments,  and  arrest 
of  these  currents  will  consequently  not  interfere  directly  with 
the  memory,  although  it  may  do  so  indirectly.  The  memory- 
of  the  contractions  of  the  muscles  of  articulation  has  doubtless 
played  an  important  part  in  the  development  of  the  expressive 
faculty  of  speech,  just  as  the  memorj^  of  the  contractions  of 
the  muscles  of  the  lower  limbs  has  played  in  the  development 
of  the  power  of  locomotion,  but  the  memory  in  both  cases  is 
correlated  with  the  activity  of  a  cortical  centre  in  relation 
with  afferent  fibres  from  the  muscles,  and  therefore  the  centre 
is  endowed  with  a  sensory  and  not  a  motor  function.  It  is 
possible  that  the  sensory  cortical  centre  of  muscular  sense 
may  so  far  coincide  with  the  motor  centre  for  the  muscle  that 
the  former  is  constituted  by  the  outer  layers  of  small  cells,  the 
activity  of  which  we  have  alread}^  seen  to  be  the  correlative 
of  consciousness,  while  the  latter  is  constituted  by  the  inner 
layer  of  caudate  cells,  the  activity-  of  which  is  not  accompanied 
by  any  feeling.  But  if  the  sensory  and  motor  centres  of  a 
muscle  or  group  of  muscles  are  superimposed  so  as  to  occupy 
the  same  area  of  the  cortex,  is  it  not  an  excess  of  refinement 
to  make  a  distinction  between  them  ?  Our  reply  is  that  nature 
makes  such  a  distinction,  A  cerebral  paralysis  is  not  always 
accompanied  b^^  loss  of  the  muscular  sense  in  the  affected 
muscles,  and  loss  of  the  muscular  sense  may  be  present,  as  in 
profound  hj^sterical  hemi-anresthesia,  without  being  accom- 
panied by  muscular  paralysis.  And  as  loss  of  the  muscular 
sense  in  one  of  the  lower  extremities  produces  only  a  slight 
disorder  of  locomotion  without  entailing  paralysis  of  the  limb, 
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so  loss  of  that  sense  in  the  muscles  of  articulation  might  pro- 
duce a  slight  disorder  of  the  expressive  faculty  of  speech,  but 
it  certainly  would  not  arrest  the  articulatory  movements  to 
the  extent  observed  in  aphemia,  and  loss  of  the  muscular  sense 
in  the  muscles  of  the  right  upper  extremity  would  not  para- 
lyze the  special  movements  of  the  hand  to  the  extent  observed 
in  motor  agraphia.  We  have  no  hesitation,  therefore,  in  com- 
ing to  the  conclusion  that  aphemia  and  motor  agraphia  are 
forms  of  motor  paralysis,  and  that  the  speech  disability  pres- 
ent in  these  affections  is  not  accompanied  by  loss  of  memory 
of  words,  this  inference  being  full^'  attested  by  the  fact  that 
the  subjects  of  these  disorders  understand  vocal  and  written 
speech,  although  unable  to  give  expression  to  their  thoughts 
in  words. 


CHAPTEE  Till. 

PATHOLOGY  OF  APPERCEPTIVE  APHASIA. 

Let  us  now  turn  our  attention  to  apperceptive  aphasia. 
The  diiTerent  forms  of  speech  disorder  comprised  in  this  cate- 
gory are  caused  by  disease  of  the  sensory  mechanisms  of 
si)eech,  and  now  that  the  symptoms  of  these  affections  have 
already  been  subjected  to  a  detailed  analysis,  the  interpreta- 
tion of  the  clinical  phenomena  in  terms  of  structure  need  not 
detain  us  long-.  The  first  assertion  which  we  will  venture  to 
make  is  that  as  aphemia  and  motor  agraphia  are  a  motor 
paralysis,  so  apperceptive  aphasia  is  a  sensory  paralysis. 
Considerable  difficulty  has  already  been  experienced  in  realiz- 
ing- that  motor  aphasia  is  a  paralytic  disorder,  and  the  con- 
ception of  apperceptive  aphasia  as  a  sensory  paralysis  will  not 
by  any  means  be  found  to  be  easier.  There  is,  however,  no 
difficulty  in  comprehending  that  complete  blindness  is  a  sen- 
sory paralysis;  and  it  is  also  comparatively  easy  to  realize 
that  the  profound  amblj^opia,  in  which  the  subject  sees  the 
form  of  an  object  without  being  able  to  appreciate  its  color, 
is  a  partial  sensory  paralysis.  Now,  suppose  that  a  person 
has  his  ej^es  directed  to  a  piece  of  soap  on  the  table,  which  is 
not  in  any  way  disguised  so  as  to  appear  to  the  health}'  eye 
other  than  it  is,  and  yet  he  grasps  it  and  puts  it  to  his  mouth 
as  something  to  be  eaten :  would  it  not  at  once  be  suspected 
that  that  person  was  partially  blind  ?  This  action  might,  of 
course,  result  from  moral  perversity,  without  any  degree  of 
blindness;  but  defective  vision  might  lead  to  such  an  error  of 
judgment  as  would  give  rise  to  it  in  the  absence  of  any  other 
mental  peculiarity.  In  other  words,  a  certain  patch  of  color 
falling  upon  a  defective  organ  of  vision  failed  to  arouse  in  con- 
sciousness certain  qualities  belonging  to  the  object,  while  it 
suggested  other  qualities  which  did  not  belong  to  it,  and  thus 
led  to  a  serious  error  in  judgment.  When,  therefore,  the  pre- 
sentation of  a  common  object  to  the  eye  fails  to  revive  in  con- 
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sciousness  certain  previously  well-known  qualities  belonging- 
to  the  object^  this  may  be  taken  as  a  sign  of  a  partial  paral}'- 
sis  of  vision.  When,  for  example,  the  general  paralytic  patient 
described  by  Ftirstner  failed  to  recognize  that  a  coin  placed 
in  his  hand  was  a  mone^^  tender,  he  manifested  partial  blind- 
ness. His  conduct,  doubtless,  also  revealed  loss  of  memory 
and  defective  judgment,  but  it  did  not  differ  in  an;/  essential 
respect  from  the  conduct  of  a  person  who,  from  having  lost 
the  sense  of  color  owing  to  advancing  white  atro^Dhy  of  the 
optic  discs,  mistakes  a  sovereign  for  a  shilling.  In  the  case  of 
white  atrophy,  it  is  at  once  recognized  that  the  mistaken  con- 
duct was  the  result  of  partial  blindness;  but  when  we  pass 
from  the  non-revival  of  the  more  common  properties  of  mat- 
ter, such  as  is  met  with  in  cases  of  achromatopsia,  to  the  non- 
revival  of  the  less  common  properties,  such  as  is  met  with  in 
the  disorders  already  named  partial  perceptive  blindness  and 
deafness,  and  in  world-blindness  and  word-deafness,  we  only 
pass  from  a  general  to  a  special  form  of  partial  sensory  paral- 
ysis. That  word-deafness  is  a  partial  sensory  parah^sis  may 
be  aptly  illustrated  by  my  own  mental  condition  with  regard 
to  the  French  language.  I  can  read  French,  esi^ecially  French 
medical  literature,  with  nearly  as  much  facility  as  English, 
but  in  listening  to  a  conversation  in  French  I  am  almost  abso- 
lutely word-deaf.  I  can  detect  a  few  common  verbs,  pronouns, 
and  adjectives,  but  hardly  ever  a  noun,  and,  on  the  whole,  the 
conversation  is  to  me  a  series  of  sounds  which  blend  with  one 
another  in  inextricable  confusion.  Another  peculiarity  is  that 
if  I  were  asked  to  give  the  French  name  of  any  object  pre- 
sented to  me,  even  including  my  bodily  organs,  I  would  fail, 
without  considerable  time  for  thought,  in  probably  nine  trials 
out  of  ten;  but  if  the  French  name  were  pointed  out  to  me  on 
a  printed  page,  I  would  instantly  identify  the  object.  I  am 
also  unable  to  write  French  to  dictation,  but  can  copy  from  a 
written  or  printed  page,  and  with  a  full  understanding  of  the 
meaning  of  what  is  written.  M}^  condition  with  regard  to  the 
French  language  is  closely  analogous  to  the  condition  of  James 
Lee  (Case  V.)  with  regard  to  the  English,  and,  indeed,  all  forms 
of  language.  He  understands  scarcely  any  word  uttered  in 
his  hearing,  and  cannot  name  correctly  any  object  presented 
to  him;  but  when  he  sees  the  name  in  Avritten  or  printed  char- 
acters, he  immediately  identifies  the  object.     He  can  also  copy 
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from  a  written  or  printed  pag-e,  and  understands  the  meaning' 
of  what  he  has  written,  but  he  is  unable  to  write  to  dictation 
anything-  beyond  his  name  and  address.  My  disabilities  with 
reg'ard  to  the  French  lang-uag-e  are  manifestly  due  to  the  fact 
that  my  ear  has  not  been  educated,  or  in  other  words,  to  the 
fact  that  the  necessary  structure  has  not  been  organized  in 
my  auditory  cortical  centre;  while  the  disabilities  of  Lee  are 
due  to  the  fact  that  the  structure  which  had  been  organized  in 
his  auditor}'  cortical  centre  is  now  destroyed  by  disease;  in 
the  one  case  there  is  a  want  of  evolution  of  the  necessary 
organization,  in  the  other  there  is  a  dissolution  of  a  iDreviously 
acquired  structure.  Similar  remarks  apply  to  word-blindness, 
although  I  am  unable  to  illustrate  the  condition  from  my  own 
experience  so  adequately  as  word-deafness.  It  appears  to  me, 
however,  that  the  condition  of  Robert  Marshall  (Case  II.),  when 
looking  at  a  printed  page  of  English,  is,  in  some  respects,  sim- 
ilar to  mj^  own  when  looking  at  a  page  of  Hebrew  text.  On 
scanning  a  page  of  Hebrew  text,  I  not  only  cannot  decipher  a 
word,  or  even  a  letter,  but  I  have  even  difficulty  in  imagining 
how  any  other  person  can  attach  a  definite  meaning  to  such  a 
confused  assemblage  of  dots  and  dashes.  It  is  quite  conceiva- 
ble that  I  might  have  acquired  the  power  of  thinking  and  con- 
versing in  Hebrew  without  having  learnt  to  read  the  language, 
and  had  I  done  so,  my  mental  state  would  have  been  closely 
analogous  to  that  of  Marshall  with  regard  to  English.  I 
should  then  be  able  to  name  all  objects  presented  to  me,  and 
to  converse  in  Hebrew  as  Marshall  does  in  English,  and  like 
him,  I  should  be  unable  to  read  a  printed  page  or  to  decipher 
a  single  letter.  I  should  be  able,  like  some  of  the  subjects  of 
word-blindness,  to  copy  printed  words  in  Hebrew  in  printed 
and  written  in  written  characters,  and  without  being  capable 
of  attaching  any  meaning  to  what  I  had  copied,  tliough,  unlike 
most  of  those  who  suffer  from  word-blindness,  I  should  be  un- 
able to  write  to  dictation.  But  notwithstanding  the  great 
similarity  existing  between  cases  in  which  there  is  a  dissolu- 
tion of  one  of  the  sensory  mechanisms  of  speech  and  those  in 
which  the  mechanism  has  been  imperfectly  evolved,  yet  the 
former  present  mental  peculiarities  which  are  not  paralleled 
in  the  latter.  For  instance,  if  I  were  asked  to  write  down  the 
French  phrase  of  "'  It  is  a  fine  day,"  I  should  never  write  any- 
thing so  totally  unlike  it  as  "whiskey,"  as  James  Lee  (Case 
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V.)  did;  and  if  I  were  asked  to  read  from  a  printed  page  of 
Hebrew,  I  should  not,  even  supposing- 1  were  able  to  converse 
in  the  language,  give  utterance,  like  Robert  Marshall  (Case  II.) 
to  my  own  composition,  fully  believing  that  I  was  interpreting 
correctly  the  text  before  me.  It  need  hardly  be  expected, 
however,  that  the  brutal  dissolution  of  nerve  centres  by  sud- 
den disease,  like  the  softening  caused  by  the  occlusion  of  an 
arter3%  will  ever  exactly  parallel  in  its  results  a  simple  arrest 
of  the  organization  of  the  same  nerve  centres  at  a  particular 
stage  of  their  evolution.  On  the  whole,  then,  it  may  be  con- 
cluded from  ph^^siological  considerations,  conjoined  with  the 
results  obtained  from  post-mortem  dissections,  that  word- 
blindness  and  word-deafness  are  a  partial  sensory  paralysis, 
resulting  from  damage  of  the  visual  and  auditory  cortical 
centres  respectively. 

We  must  now  proceed  to  interpret  as  far  as  possible  those 
minor  cases  of  apperceptive  aphasia  which  we  have  named 
verbal  amnesia.  The  slighter  degrees  of  verbal  amnesia  are 
met  with  whenever  the  brain  becomes  exhausted  from  over- 
work, loss  of  sleep,  or  from  being  imperfectly  supplied  by  a 
sufficient  quantity  of  healthy  blood.  In  such  cases  the  lesion 
is  a  functional  one,  and  is  Avidely  distributed  over  the  whole 
brain,  especially  over  its  surface,  where  the  nutritive  processes 
are  most  active.  Manifestly  such  cases  are  not  well  calculated 
to  throw  much  light  on  the  disorders  of  the  speech  mechan- 
isms Avhich  underlie  aphasia.  The  severer  forms  of  verbal 
amnesia  are,  however,  caused  most  probably  by  a  destructive 
lesion,  and  consequently  these  disorders  demand  detailed  ex- 
amination. The  second  degree  of  A-erbal  amnesia,  as  already 
described,  consists  of  those  cases  in  which  the  patient  under- 
stands what  is  said  to  him,  and  is  able  to  read,  but  cannot 
name  any  object  presented  to  him,  and  consequently  is  unable 
to  use  nouns  in  his  conversation.  In  the  case  of  R.  B.  (Case 
VIII.),  the  patient  was  either  unable  to  name  the  objects  pre- 
sented or  could  only  name  them  after  a  long  pause  for  consid- 
eration, but  he  instantly  recognized  the  correct  name  when  it 
was  uttered  in  his  hearing,  or  when  it  was  presented  to  him  in 
writing,  and  he  could  at  once  repeat  it.  In  a  case  described 
by  Dr.  Broadbent,"^  the  patient,  during  the  five  years  in  which 
he  was  under  observation,  was  unable  to  name  any  object 
presented  to  him,  and  although  he  understood  all  that  was 
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said,  and  promptly  obeyed  when  told  to  say  "one,  two,  three," 
during-  an  examination  of  the  chest,  he  was  unable  to  repeat 
any  noun  uttered  in  his  hearing.  It  is  quite  manifest  that  Dr. 
Broadbent's  case  is  a  deg-ree  of  apperceptive  aphasia  interme- 
diate between  the  speech  disorder  of  R.  B.  (Case  VIIL),  who, 
although  unable  to  name  objects,  understood  the  name,  and 
could  repeat  it  when  uttered  in  his  hearing,  and  that  of  James 
Lee  (Case  V.),  who  could  neither  name  objects,  understand  the 
name  when  uttered  in  his  hearing,  nor  repeat  it.  Dr.  Broad- 
bent  believes  that  in  his  case  the  communication  between  the 
ideational  or  naming  centre  and  the  propositionizing  centre  "^ 
was  destroyed.  Before  endeavoring  to  account  for  the  clinical 
variety-  of  apperceptive  aphasia  which  Dr.  Broadbent  has 
named  "loss  of  nouns,"  we  ought  to  ascertain  whether  such  a 
disorder  of  speech  has  ever  been  observed,  or  is  possible.  Is 
it  true  that  an  individual  may  lose  the  use  of  concrete  nouns 
while  the  other  parts  of  speech  remain  unimpaired  ?  We  do 
not  believe  it.  The  case  described  by  Dr.  Broadbent  as  "  loss 
of  nouns  "  and  other  similar  cases,  merely  show  that  the  whole 
structure  of  language  has  been  damaged,  and  in  such  cases 
the  only  words  left  to  the  individual  are  those  which  have  been 
most  frequently  used  in  his  experience,  and  which  have,  there- 
fore, become  most  deeply  organized  in  him.  In  these  cases 
there  is  a  dissolution  of  language,  in  which  the  most  special 
parts  are  the  first,  and  the  most  g-eneral  the  last  to  disappear, 
and  if  concrete  nouns  disappear  in  greater  degree  than  other 
parts  of  speech,  it  is  chiefly  because  they  form  a  very  sjiecial 
part  of  language.  Dr.  Broadbent's  patient  gave  expression  to 
such  phrases  as  "I  am  verj^  glad  to  see  you;"  "I  am  very 
much  better  to-day,  thank  you; "  "  Oh !  yes,  very  well  indeed ;  " 
while  James  Lee's  (Case  V.)  conversation  consisted  of  such 
statements  as  "  I  am  quite  well,  there  is  nothing  the  matter 
with  me,  if  I  could  only  speak  it;  but  I  cannot  speak  it  at  all." 
Now,  although  these  phrases  are  couched  in  the  developed 
language  of  civilization,  it  is  manifest  that  the  thoughts  ex- 
pressed in  them  are  hardly  above  the  level  of  the  first  expres- 
sions of  infanc.y,  or  of  the  thoughts  which  may  be  supposed  to 
have  been  uttered  by  aboriginal  man  in  his  first  attempts  at 
articulate  speech.  There  is  a  widely  prevalent  belief,  even 
among  cultivated  psychologists,  that  nouns  are  the  first  parts 
of  speech  to  be  developed.     This  notion  is  due  nuvst  probably 
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to  the  fact  that  ma-ma  is  the  first  articulate  sound  of  the  in- 
fant, and  from  this  it  is  inferred  that  the  infant's  first  step  in 
tlie  acquisition  of  language  is  to  call  its  mother  by  name.  But 
in  so  far  as  the  infant  associates  the  sound  ma  with  its  mother 
it  is  only  a  particular  name,  and  is  more  like  to  a  nickname 
than  to  our  developed  conception  of  the  general  name,  mother; 
and  in  the  earliest  stage  of  the  acquirement  of  speech  by  the 
infant,  it  is  doubtful  if  the  exclamation  ma  has  even  the  sig- 
nification of  a  particular  name.  It  is  probable  that  it  is  asso- 
ciated in  the  infantile  mind  with  the  pleasant  sensations  which 
contact  with  the  mother,  and  especially  with  the  breast  of  the 
mother,  brings  along  with  it,  and  consequently  the  significa- 
tion of  the  word  ma  in  the  mind  of  the  infant  is  more  nearly 
expressed  by  the  imperative  mood  of  the  verb  "  to  come  "  than 
by  our  general  name  "  mother."  The  signals  of  the  social  ani- 
mals teach  us  a  similar  lesson.  When  a  rook,  for  example, 
utters  "  Caw !  caw !  caw  \"  as  a  danger  signal  to  his  fellows,  it 
cannot  be  supposed  that  he  uses  a  noun  having  a  meaning 
corresponding  to  our  abstract  word  "  danger,"  or  to  our  words 
for  the  usual  causes  of  danger,  such  as  man,  gun,  gunpowder, 
etc.  The  nearest  interpretation  to  the  signal  in  our  language 
would  be  the  imperative  mood  of  the  verb  "  to  ^y"  And  when 
language,  as  a  whole,  is  subjected  to  analysis,  it  is  found  that 
all  words  are  derived  from  simple  predicative  roots,  signifying, 
to  go,  to  come,  to  divide,  to  eat,  etc.,  and  demonstrative  roots 
such  as  this,  that,  I,  he,  it,  which  are  simply  used  to  point  at 
an  object  or  person.  The  rudiments  of  the  demonstrative  pro- 
noun may  even  be  recognized  in  the  signal  cry  of  the  rook 
when  taken  along  with  the  movements  of  the  one  giving  the 
signal,  inasmuch  as  the  direction  of  his  own  flight  indicates 
their  course  to  the  other  members  of  the  flock,  so  that  the  cvy 
and  movements  are  tantamount  to  our  phrase  "  fly  in  this  di- 
rection." The  devices  which  persons  suffering  from  apper- 
cei)tive  aphasia  employ  to  overcome  their  disability,  remind 
us  of  the  manner  in  which  aboriginal  man  used  his  few  scanty 
words  to  convey  his  thoughts.  Were  James  Lee  (Case  V.)  to 
be  presented  the  object  hay — the  present  staple  food  of  cattle — 
we  have  no  doubt  but  that  he  would  describe  it  in  the  follow- 
ing terms:  "I  know  it  quite  well;  it  is  a  glass  of  beer;"  and 
on  being  remonstrated  with  for  this  answer  he  would  add,  "I 
have  seen  that  thousands  of  times;  t\\&j  eat  that."     In  aborig- 
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inal  times  tlie  staple  food  for  cattle  was  acorns  and  beech-nuts, 
and  it  would  become  necessary  to  have  a  name  for  these  fruits 
at  a  very  early  period  in  the  development  of  speech.  In  the 
Sanskrit  there  is  a  root  bhag-,  meaning  to  divide,  and  from 
the  act  of  making-  a  division  of  the  fruits  which  had  been  col- 
lected for  the  cattle,  the  word  came  to  be  used  also  for  the  act 
of  eating-  them,  as  is  shown  by  the  Greek  word  if  ay,  to  feed,  to 
eat,  and,  after  a  time,  the  same  root  was  used  to  designate 
the  trees  from  which  these  fruits  were  derived,  as  in  the  Latin 
fagus,  the  Greek  friyoi,  oak,  and  the  English  beech.^^o  -pj^g 
science  of  language  teaches  unmistakably  that  the  language 
of  aborig-inal  man  consisted  almost  entirel3'-  of  verbs,  demon- 
strative pronouns,  and  a  few  adverbs  of  time  and  place,  and 
that  the  names  of  even  common  objects  are  always  derivative, 
and,  consequently,  of  much  later  growth  ^^^  than  the  roots 
themselves,  and  it  is  onh^  what  might  have  been  expected  that 
in  the  dissolution  of  language  caused  by  disease,  nouns  should 
disappear  from  the  vocabulary  of  the  patient  before  the  parts 
of  speech  which  have  been  first  developed,  and,  therefore,  most 
deeply  organized.  It  will  thus  be  seen  that,  in  the  cases  of 
apperceptive  aphasia  in  which  the  patient  is  unable  to  use 
nouns,  the  whole  structure  of  languag-e  is  profoundly  injured, 
and  that  the  subject  of  this  disabilit^^  is  reduced,  so  far  as  lan- 
g-uage  is  concerned,  to  the  condition  of  the  infant  or  the  re- 
mote savag-e  in  their  earl^^  attempts  at  giving-  articulate  ex- 
pression to  their  thoughts,  or  in  understanding  the  articulate 
expressions  of  others.  This  view  is,  however,  very  different 
from  Dr.  Broadbent's  theory  that  the  patient  has  lost  the  use 
of  nouns  by  the  destruction  of  conducting  paths  between  a 
naming-  and  a  propositionizing  centre,  while  the  remaining- 
parts  of  speech  have  remained  unimpaired. 

"Another  derangement  of  speech,"  says  Dr.  Broadbent,*^^ 
"is  where  names  are  more  or  less  remembered,  but  there  is 
loss  of  the  faculty  of  constructing-  a  sentence  whicli  shall  con- 
vey the  ideas  to  be  expressed  regarding  them — that  is,  of  the 
power  of  framing-  a  proposition.  The  lesion  here  will  be  in  the 
propositionizing  centre."  The  case  by  whicli  Dr.  Broadbent 
illustrates  this  form  of  aphasia  is  one  in  which  the  patient,  in 
endeavoring  to  express  that  he  had  received  a  letter  from  a 
brother  in  America,  said:  "Brother— broth ta- — 'Merica — letter 
— New  York — two  brothers  in  America."     The  same  patient, 
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however,  in  describing"  the  mode  of  onset  of  his  attack,  said: 
*' Evening",  evening" — put  down  my  cigar — smoking,  smoking 
not  a  quarter  of  an  hour — all  at  once  couldn't  speak."  These 
broken  sentences  are  a  very  imperfect  statement  of  facts,  but 
they  contain  several  parts  of  speech  besides  the  names  of 
things.  The  speech  disorder  of  this  patient  was  ushered  in  by 
an  attack  of  right-sided  hemiplegia,  from  which  he  made  a 
rapid  recovery;  he  is  said  to  hav^e  understood  both  spoken 
and  written  speech,  and  had  been  able  to  name  some  objects, 
and  not  others,  but  his  attempts  at  reading"  aloud  ended  in 
mere  jargon.  A  case  of  this  kind  of  disorder  of  speech,  so  far 
at  least  as  vocal  expression  is  concerned,  was  sent  to  me  a  few 
weeks  ago  by  Dr.  Harris,  but  as  I  had  only  one  short  inter- 
view with  the  patient  I  was  unable  to  take  full  notes  of  his 
symptoms.  He  was  a  man  of  about  forty -five  years  of  ag-e, 
and  I  g-athered  from  him  that  while  on  a  visit  to  London, 
about  ten  years  ag"o,  he  was  suddenl^^  seized  with  some  kind  of 
fit,  and  was  conveyed  to  Guj^'s  Hospital,  where  he  was  at- 
tended by  Dr.  Taylor.  On  reg"aining  consciousness  he  found 
himself  paralyzed  on  the  right  side  of  the  body  and  unable  to 
speak,  but  he  insisted  on  leaving  the  hospital  and  came  back 
to  Manchester  the  same  night.  Some  time  afterward  he  re- 
turned to  Guy's  Hospital,  and  remained  there  for  three  weeks 
under  the  care  of  Dr.  Goodhart.  He  had  almost  entirely  re- 
covered from  his  paralysis,  but  had  now  given  up  all  hopes  of 
his  power  of  speech  being  restored,  and  was  undergoing  treat- 
ment at  the  Hospital  for  Diseases  of  the  Chest,  not  with  the 
view  of  obtaining  a  cure  for  his  "tong"ue,"  but  for  an  attack  of 
pleurisy,  from  which  he  had  recently  suffered.  The  languag"e 
in  which  this  information  was  imparted  may  be  g"athered  from 
the  following  note  which  he  handed  to  me,  and  which  was 
evidently  a  carefully  prepared  account  of  his  seizure  and  sub- 
sequent symptoms : 

Done  10  years  Dr.  Taylor  Guy's  Hospital  London,  but  same 
nig"ht  back  to  Manchester.  Last  month  Gu^^'s  Hospital  3 
weeks  Dr.  Goodhart  and  no  better  and  now  near  done,  only 
my  Health  little  longer,  and  see  my  Lungs  and  Throat  and 
four  weeks  bad  Pluracy.     But  try  no  more  tonge. 

The  vocal  speech  of  this  patient  was  more  disconnected,  if 
possible,  than  his  written  speech.  During  my  examination  of 
him  nothing"  could  restrain  his  volubilitj^;  he  poured  forth  vol- 
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ley  after  volley  of  words,  many  of  which  I  was  quite  unable 
to  understand,  but  aided  b}-  my  Icnowledg-e  of  the  symptoms 
which  usually  usher  in  and  accompanj'-  aphasic  disorders,  and 
by  his  expressive  gestures,  I  have  no  doubt  I  formed  a  tolera- 
bh^  correct  idea  of  the  information  he  intended  to  impart. 
This  patient,  with  his  incessant  and  disjointed  talk,  reminded 
me  forcibly  of  an  active  and  restless  child  who  from  his  con- 
tinuous prattle  earns  the  name  of  "  chatterbox,''  and  indeed  a 
careful  examination  shows  that  the  vocal  siDeech  of  the  former 
is  b}^  no  means  unlike  that  of  the  latter.  In  both  instances 
the  articles,  conjunctions,  prepositions,  and  auxiliary  verbs  are 
omitted,  while  nouns  are  generally  used  in  preference  to  per- 
sonal pronouns.  The  vocal  speech  of  this  patient  is  also  very 
similar  in  its  construction  to  languag-es,  like  the  Chinese, 
which  have  only  reached  the  radical  stage  of  development. 
The  Chinese  ^^^  languag-e  has  neither  declensions  nor  conjuga- 
tions, and  it  depends  upon  the  position  which  a  word  occupies 
in  a  sentence  whether  it  has  the  signification  of  a  verb,  a  sub- 
stantive, an  adjective,  an  adverb,  or  a  preposition.  It  is  clear 
that  in  a  language  of  this  kind  the  meaning  which  the  speaker 
intends  to  convey  must  be  interpreted  largely  by  means  of 
his  intonations  and  gestures.  It  appears  to  me,  therefore,  that 
the  vocal  speech  of  the  patient  whose  case  has  just  been  men- 
tioned, manifests  a  dissolution  of  lang-uage  to  the  level  of  the 
forms  which  preceded  the  inflexional  stage  in  the  development 
of  all  languages,  or  to  the  level  of  the  vocal  speech  of  early 
childhood.^"^^  And,  indeed,  the  post-mortem  records  of  cases  of 
what  Dr.  Broadbent  calls  "  loss  of  nouns,*'  and  "  loss  of  the 
power  of  expressing  the  relation  between  things,"  shows  that 
the  lesion  occupies  nearly  the  same  position  in  the  brain  in 
both  cases,  proving-  that  there  cannot  be  any  essential  differ- 
ence between  the  two  affections.  In  the  case  of  '"loss  of 
nouns,"  reported  by  Dr.  Broadbent,'^^  the  two  posterior  of  the 
six  convolutions  of  the  island  of  Reil  "had  entirely  disap- 
peared, leaving"  a  smooth  surface  of  a  pale  fawn  color,  formed 
apparently  by  the  external  capsule,  itself  somewhat  degener- 
ated, but  overlying-  gray  substance  of  the  lenticular  nucleus, 
which  was  not  appreciably  altered.  The  angular  gyrus  round 
the  extremity  of  the  Sylvian  fissure,  and  the  supra-marginal 
lobule  forming  its  upper  margin  posteriorly,  were  undermined 
by  an  extensive  area  of  degeneration  continuous  with   that 
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which  had  destroyed  the  posterior  convolutions."  Other  spots 
of  degeneration  were  found  in  the  basal  g-angha  and  the  sub- 
stance of  the  left  hemisphere,  but  these  had  eYidentl3'  not 
taken  part  in  causing  the  disorder  of  speech. 

A  g'ood  example  of  the  speech  disordei',  which  Dr.  Broad- 
bent  names  "  inability  to  express  the  relation  between  things," 
and  in  which  a  post-mortem  examination  was  obtained,  is  the 
case  reported  by  Lichtlieim,^^^  which  we  have  already  men- 
tioned. The  patient  had  suffered  from  an  attack  of  right-sided 
hemiplegia  and  aphasia,  from  the  former  of  which  he  made  a 
partial  recoverj^,  but  the  latter  persisted.  He  understood  both 
spoken  and  written  speech,  and  could  repeat  short  words  cor- 
rectly, but  made  mistakes  in  repeating  sentences.  His  writing 
w^as  very  imperfect,  but  he  could  copy  correctly.  "When 
asked  to  relate  his  history,"  says  the  report,  "  he  strings  to- 
gether in  a  fluent  manner  numerous  words,  of  which  scarcely 
one  now  and  then  can  be  made  out.  The  following  were 
noted:  ' Evening,  five  and  twenty,  and.'  Patient  is  aware  of 
the  incorrectness  of  his  diction,  and  tries  to  assist  himself  with 
gestures.  He  succeeds  better  with  single  short  words  and 
answers;  thus,  in  answer  to  the  question,  'What  was  there 
for  supper  ? '  he  answered,  '  Bread,  meat,  potatoes,'  with  only 
two  mistakes.  His  own  name  he  mutilates."  The  following 
were  the  chief  changes  found  at  the  autopsy.  "  There  is  con- 
siderable depression  of  the  convolutions  bordering  the  upper 
and  posterior  part  of  the  left  Sylvian  fissure,  as  well  as  of  the 
ascending  frontal  and  parietal  convolutions.  The  island  of 
Reil  is  sunken,  forming  a  depression  into  which  the  second 
frontal  convolution  falls  suddenly  to  a  depth  of  \\  cm. ;  the 
third  frontal  convolution  terminates  into  it  likewise.  Here 
the  pia  is  inflamed  with  yellow  discoloration.  The  depression 
is  bounded  posteriorly  by  the  fissure  of  Sylvius.  The  middle 
portion  of  the  first  temporal  convolution  is  somewhat  sunken 
opposite  the  depression  of  the  insula,  in  which  the  consistence 
of  the  cerebral  matter  is  soft,  with  harder  patches  around.  .  .  . 
The  softened  patch  occupies  the  bottom  of  the  S^'lvian  fissure 
and  extends  to  1^  cm.  from  the  posterior  part  of  the  inferior 
frontal  convolution,  and  to  the  neighboring  portions  of  the 
ascending  frontal  convolution.  A  fragment  of  the  cortex  of 
the  ascending  temporal  is  also  wanting,  but  there  is  no  yellow 
discoloration  here."  If  we  now  compare  the  results  of  the  post- 
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mortem  examination  in  these  cases,  reported  by  Drs.  Broad- 
bent  and  Lichtheim,  it  will  at  once  be  apparent  that  the  lesion 
in  the  one  occupies  almost  the  same  position  as  it  does  in  the 
other.  The  only  differences  in  the  localization  of  the  lesion 
that  we  can  discover,  are  that  the  area  of  the  softening-  ex- 
tended rather  further  back,  round  the  posterior  ends  of  the 
horizontal  branch  of  the  Sylvian  and  the  parallel  fissures  (the 
ang-ular  gyrus)  in  Dr.  Broadbent's  than  it  did  in  Lichtheinis 
case,  while  it  extended  rather  further  forward  over  the  inferior 
portion  of  the  ascending  parietal  and  frontal  convolutions  in 
Lichtheim's  than  in  Dr.  Broadbent's  case.  It  is  also  expressly 
stated  in  the  report  of  Dr.  Broadbent's  case,  that  the  angular 
gyrus  and  supra-marginal  lobule  were  undermined  by  degen- 
eration, while  it  would  appear  from  the  report  of  Lichtheim's 
case,  that  the  cortex  of  the  supra-marginal  lobule  was  itself 
softened,  and  it  is,  as  we  have  seen,  doubtful  if  the  angular 
gyrus  was  implicated.  But  surely  such  minor  differences  as 
have  just  been  noted,  would  not  warrant  us  in  concluding  that 
in  Dr.  Broadbent's  case  the  lesion  had  injured  the  conducting 
path  between  a  naming  and  a  propositionizing  centre,  while  in 
Lichtheim's  case  the  propositionizing  centre  itself  was  de- 
stroyed. In  the  case  of  verbal  amnesia,  already  mentioned  as 
having  been  reported  by  Rosenthal,  the  area  of  softening  was 
found  in  the  second  and  third  temporo-sphenoidal  convolu- 
tions, and  3'^et  this  patient  also  was  unable  to  name  objects  at 
sight,  and  had,  therefore,  lost  the  use  of  concrete  nouns,  but 
in  Dr.  Broadbent's  case  the  lesion  was  found  in  the  supra- 
marginal  lobule  and  angular  gyrus.  If  then  the  clincial  form 
of  aphasia,  named  "loss  of  nouns,"  is  caused  by  rupture  of  the 
conducting  path  which  unites  a  naming  centime  with  a  proposi- 
tionizing centre,  this  path  is  capable  of  being  injured  either 
by  a  lesion  in  the  second  and  third  temporo-sphenoidal  con- 
volutions, or  in  the  supra-marginal  lobule  and  angular  gyrus. 
Nothing  in  the  structure  of  the  brain,  or  in  the  direction  of  the 
association  fibres,  is  known  to  me  which  could  be  held  to  just  ify 
such  a  supposition. 

The  following  appears  to  me  to  be  a  much  more  reasonable 
interpretation  of  the  symptoms  of  these  forms  of  aphr.sia. 
The  first  temporo-sphenoidal  convolution  (the  auditory  sen- 
sor3^  centre)  is  in  direct  relation  with  the  central  end  of  the 
fibres  of  the  auditory  centripetal  conducting  paths,  and  the 
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supra^marg-inal  lobule  and  second  and  third  temporo-splienoidal 
convolutions  are  in  indirect  relation  with  them.  Now,  the  un- 
derstanding of  spoken  speech  is  first  developed  in  healthy  per- 
sons in  connection  with  the  sense  of  hearing,  and  consequently 
partial  damage  of  that  portion  of  the  centre  which  is  con- 
nected with  the  auditor^^  conducting  paths  will  give  rise  to 
partial  disorders  of  speech,  while  complete  disorganization  of 
this  portion  of  the  centre  will  give  rise  to  complete  loss  of  the 
facult^^  of  understanding  vocal  speech.  Now,  the  least  damage 
to  the  centre  will  be  done  b3^  lesions  of  those  portions  of  the 
cortex  which  are  indirectly  connected  with  the  auditory  con- 
ducting paths — the  second  and  third  temporo-sphenoidal  con- 
volutions and  the  supra-marginal  lobule,  and  the  greatest 
damage  to  the  centre  will  be  done  by  lesions  of  that  part 
which  is  directly  connected  with  this  path— the  first  temporo- 
sphenoidal  convolution.  Lesions  of  the  second  and  third  tem- 
poro-sphenoidal convolutions  will,  according  to  this  supposition, 
onl3^  damage  the  more  special  part  of  the  great  function  which 
has  been  developed  in  connection  with  the  sense  of  hearing, 
and  as  the  names  of  individuals,  concrete  nouns,  and  highly 
abstract  nouns  like  "virtue"  are  the  most  special  part  of  lan- 
guage, they  are  the  parts  of  speech  wiiich  suffer  most  by  such 
a  lesion.  The  case  of  R.  B.  (Case  VIII.)  is  a  good  example  of 
the  kind  of  speech  disorder  which  is  most  probably  caused  by 
a  lesion  in  these  convolutions.  The  supra-marginal  lobule 
may  be  supposed  to  be  more  intimately  connected  with  the 
auditory  conducting  paths  than  the  second  and  third  temporo- 
sphenoidal  convolutions,  but  the  connection  between  them  is 
still  indirect  and  not  direct.  Lesion  in  this  locality  will,  there- 
fore, leave  the  fundamental  structure  of  language  intact.  A 
lesion  of  a  certain  intensity  may  be  supposed  to  cause  loss  of 
all  highly  abstract  and  concrete  nouns  and  individual  names, 
and  to  render  the  patient  incapable  of  using  correctly  the 
moods  and  tenses  of  verbs,  the  inflexions  of  nouns,  and  the 
articles  and  connecting  particles  which  give  definition  and 
precision  to  language.  The  patients,  however,  still  retain,  as 
in  Lichtheim's  case,  the  use  of  a  few  familiar  concrete  nouns, 
the  names  of  the  simpler  qualities  and  ordinary  numerals,  a 
considerable  number  of  verbs,  and  some  other  parts  of  speech 
which  enable  them  to  express  their  meaning  fairly  w^ell,  espe- 
cially when  aided  by  gesture.     A  more  profound  lesion  of  the 
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supra-marginal  convolution  ma}'  be  supposed  to  cause  loss  of 
all  abstract  and  concrete  nouns,  like  the  case  reported  by  Dr. 
Broad  bent.  It  ought,  however,  not  to  be  forgotten  that  a 
lesion  of  the  supra-marginal  convolution  often  encroaches  upon 
the  motor  area  of  the  cortex,  as  in  Lichtheim's  case,  and  it  is, 
therefore,  probable  that  in  the  cases  which  Dr.  Broadbent 
names  "  inabilit}^  to  express  the  relations  between  things,"  the 
sensory  disorder  of  speech  is  accompanied  by  some  injury  of 
the  motor  mechanism,  a  certain  justification  being  thus  afforded 
to  Wernicke  for  giving  to  such  cases  the  name  of  commissural 
aphasia.  But  although  we  believe  that  cases  of  this  kind  form 
a  sort  of  transition  between  the  sensory  and  motor  disorders 
of  speecJi,  we  find  no  warrant  for  the  opinion  that  they  are 
caused  by  isolated  disease  of  any  particular  bundle  of  the  as- 
sociation system  of  fibres,  even  in  spite  of  the  fact  that  the 
fasciculus  uncinatus  which  passes  across  the  bottom  of  tlie 
Sylvian  fissure  to  connect  the  temporo  sphenoidal  with  the 
frontal  lobe  is  likely  to  be  involved  in  the  lesion.  There  is  no 
case  known  to  me  in  which  disease  of  this  bundle  of  fibres 
caused  a  disorder  of  speech  when  the  cortex  was  intact. 

The  first  temporo-sphenoidal  convolution  has  so  far  been 
supposed  to  be  intact,  and  although  the  patients  had  lost  the 
power  of  naming-  things  they  still  understood  the  noun  when 
uttered  in  their  hearing.  When,  however,  this  convolution  is 
itself  diseased,  word-deafness  is  superadded  to  the  other  dis- 
orders of  language.  If  the  convolution  is  onl}'  partially  de- 
stroyed, the  patient  can  understand  much  of  what  is  uttered 
in  his  hearing,  so  long  as  the  sense  of  the  statements  does  not 
depend  upon  concrete  nouns,  and  he  is  also  able  to  express 
many  of  his  own  thoughts  by  means  of  pronouns,  simple 
verbs,  and  adverbs  of  time  and  place,  aided  by  gestures.  The 
case  of  James  Lee  ^^'^  (Case  V.)  is  a  good  example  of  this  speech 
disorder.  If  the  first  temporo-sphenoidal  convolution  is  thor- 
oughly disorganized,  the  patient  fails  to  understand  almost  all 
words  which  are  uttered  in  his  hearing,  and  he  is  likewise  un- 
able to  express  his  thoughts  in  articluate  speech,  although  he 
is  still  able  to  repeat  ''recurring  utterances,"  like  the  phrases 
"  John,  if  you  please,"  "  thank  you,  ma'am,"  used  by  John  Mor- 
ris (Case  VI.).  When  the  first  temporo-sphenoidal  convolu- 
tion is  completely  disorganized,  the  patient  is  quite  unable  to 
understand  anv  word  uttered  in  his  bearing,  and  even  tiie 
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power  of  repeating  recurring-  utterances  fails  him,  but  he  is 
still  capable  of  uttering  a  larger  number  of  vocalizations  to 
which  no  definite  meaning  can  be  attached,  this  speech  dis- 
order constituting  the  variety  which  we  have  already  named 
syllabic  paraphasia.  When,  however,  gibberish  aphasia  is 
caused  by  a  lesion  in  the  sensory  area  of  the  cortex,  without 
any  damage  being  at  the  same  time  done  to  the  motor  mech- 
anism of  speech,  it  is  probable  that  disease  of  the  angular 
gyrus  must  necessarily^  be  associated  with  that  of  the  first 
temporo-sphenoidal  convolution.  At  any  rate,  in  a  case  re- 
ported by  Dr.  Broadbent,^^^  in  which  the  patient  talked  incom- 
prehensible gibberish,  he  was  unable  to  comprehend  either 
written  or  spoken  language,  and  at  the  autops}''  an  extensiv^e 
area  of  softening  was  found  in  the  angular  gyrus,  supra-mar- 
ginal lobule,  and  first  temporo-sphenoidal  convolution. 

In  the  conditions  already  described  under  the  names  of 
partial  perceptive  blindness  and  partial  perceptive  deafness, 
it  is  highly  probable  that  the  angular  gyrus  and  the  first 
temporo-sphenoidal  convolutions  respectively  are  diseased  in 
both  hemispheres.  These  affections  would,  therefore,  bear  a 
similar  relation  to  the  other  forms  of  sensory  aphasia  that 
the  bulbar  paralysis  which  results  from  lesion  of  the  posterior 
part  of  the  third  frontal  convolution  on  both  sides  bears  to  the 
other  forms  of  motor  aphasia.  A  disorder  of  the  apperceptive 
faculty  of  speech  is,  so  far  as  we  know,  not  caused  by  disease 
of  the  sensory  conducting  paths,  in  correspondence  with  the 
motor  aphasia  and  bulbar  paralysis,  which  result  from  injury 
of  the  motor  conducting  paths  in  their  passage  through  the 
internal  capsules,  crura  cerebri  and  pons.  Hemiancesthesia  is, 
however,  not  an  unfrequent  accompaniment  of  sensory  apha- 
sia, but  this  symptom  is  certainly  caused  in  some  cases,  and 
probably  in  all,  b^''  a  second  lesion  in  the  optic  thalamus  or 
lenticular  nucleus,  whereby  the  sensory  conducting  path  is 
injured  in  its  ascent  to  the  cortex  in  the  posterior  part  of  the 
internal  capsule. 

The  theory  which  has  just  been  advanced  still  encounters 
one  serious  difficulty.  In  the  second  degree  of  verbal  amne- 
sia, the  patient,  as  in  the  case  of  R.  B.  (Case  VIII.),  is  unable 
to  name  most  objects  presented  to  him,  but  he  immediately 
identifies  the  object  when  the  name  is  uttered  in  his  hearing, 
or  presented  to  him  in  writing.     Why  then  should  the  object 
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fail  to  revive  the  idea  of  the  verbal  sig-n,  while  the  verbal  sign 
revives  the  idea  of  the  object?  The  reply  to  this  question  is 
to  be  found  in  an  analysis,  not  of  lang-uage,  which  is  the  prod- 
uct as  well  as  the  instrument  of  thoug-ht,  but  in  an  examina- 
tion of  the  process  of  thoug-ht  itself.  Our  thoughts  may  be 
said  roug'h]3^  to  move  on  two  extreme,  and  a  middle  plane, 
with  every  intermediate  level.  On  the  low  level  our  thoughts 
correspond  more  or  less  to  the  thoug-hts  which  may  be  sup- 
posed to  pass  through  the  minds  of  the  lower  animals.  We 
shall  not  waste  time  in  proving-  that  animals  think.  A  dog-, 
for  example,  on  seeing-  his  master  from  a  distance,  infers  that 
if  he  will  run  some  paces  he  will  experience  certain  sensations 
of  resistance,  of  touch,  and  of  smell,  or  in  other  words,  the 
presented  sensation  caused  by  the  impression  of  certain  rays 
of  light  falling-  on  the  dog-'s  e3'e  has  revived  a  large  group  of 
represented  sensations,  which  have  always  been  associated 
with  the  presented  one  in  his  experience.  This  shows  that  the 
dog  has  formed  a  perception  of  his  master,  just  as  a  fellow- 
man  would  have  done  had  the  same  rays  of  light  fallen  upon 
his  eye.  The  perceptions  which  a  dog  and  a  human  being 
looking  at  a  man  from  the  same  distance  form  of  him  will  dif- 
fer doubtless  greatly  in  detail,  but  the  fact  that  the  respective 
perceptions  prove  adequate  for  the  practical  guidance  of  both 
animals  under  similar  circumstances  shows  that  they  must  be 
fundamentally  alike.  A  dog  not  only  forms  perceptions  of  ob- 
jects, but  there  can  be  little  doubt  that  ideal  revivifications  of 
perceptions  previously  experienced  pass  through  his  mind. 
Dogs  not  unfrequently  bark  excitedly  in  their  sleep,  and  it  is, 
therefore,  highly'  probable  that  they  are  dreaming  of  being- 
engaged  in  the  pleasures  of  the  chase,  or  in  resisting  an  attack 
from  an  enemy.  And  if  dogs  dream,  it  may  be  inferred  that 
reminiscences  of  previously  experienced  pleasures  and  dangers, 
with  all  their  attendant  circumstances,  pass  through  their 
minds  in  the  waking  state.  It  may,  therefore,  be  concluded 
that  animals  think,  not  onl3'-  in  trains  of  feelings,  as  Professor 
Huxley  asserts,  but  in  trains  of  perceptions.  Now,  a  great 
part  of  our  thinking  consists  of  perceptions  experienced  at  the 
moment,  and  of  reminiscences  of  previously  experienced  jier- 
ceptions.  Suppose  one  takes  a  walk  in  a  g-reen  field,  he  per- 
ceives the  g-reensward,  the  trees,  and  the  foliage,  from  which 
rays  of  light  are  reflected  to  his  eyes,  and    the  cattle  and 
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birds,  whose  lowing  and  singing-  fall  upon  his  ear,  and  the 
more  vivid  of  these  perceptions  start  a  train  of  reminiscent 
perceptions,  probably  from  scenes  in  his  childhood,  while  there 
is  with  him  an  ever-present  feeling  of  the  great  conditions  of 
all  our  sensuous  perceptions — time  and  space.  It  is  possible 
that  in  addition  to  these  thoughts  he  may  carry  on  a  train  of 
reasoning  in  words,  but  whether  that  be  so  or  not,  there  can 
be  no  question  that  the  greater  part  of  his  thinking  has  con- 
sisted of  perceptions  actually  experienced,  and  trains  of  per- 
ceptions ideally-  revived.  Thinking  b}'  means  of  percepts  is, 
therefore,  common  to  man  with  the  lower  animals,  and  al- 
though the  thoughts  of  the  former,  even  on  this  level,  are 
much  more  varied  and  cojnplex  than  those  of  the  latter,  j'^et 
there  is  no  essential  difference  in  principle  between  the  two. 

Let  us  now  pass  at  once  to  the  consideration  of  the  other 
extreme  plane  of  thought.  Thinking,  on  the  high  level,  has 
for  its  subject-matter  the  relations  in  which  phenomena  are 
presented  to  us  when  they  are  detached  from  all  individual 
perceptions,  and  it  can  only  be  carried  on  by  means  of  mathe- 
matical symbols  and  abstract  nouns.  It  is  quite  manifest  that 
thinking  of  this  kind  is  beyond  the  reach,  not  only  of  the  lower 
animals,  but  also  of  the  lower  races,  and  the  youth  and  unedu- 
cated of  the  higher  races  of  mankind.  Such  words  as  "func- 
tion ''  and  '•  co-efiicient "  in  mathematics,  and  "  virtue "  and 
"  benevolence "  in  morals,  are  not  even  capable  of  being  ex- 
pressed in  the  languages  of  the  inferior  races,  and  can  only 
have  a  vague  meaning  to  all  except  those  whose  mental  facul- 
ties are  fully  developed  and  highly  educated.  Thinking  on 
the  middle  level  is  possible  to  every  healthy  man  who  has 
passed  the  age  of  early  infanc^^  but  not  to  any  animal.  It  is 
carried  on  by  means  of  words,  and  chiefly  by  the  aid  of  general 
names,  or  concepts,  and  it  is  scarcely  necessarj^  to  add  that 
thinking  of  this  kind  admits  of  innumerable  degrees.  In  the 
early  stages  of  development  the  concept  and  the  percept  must 
have  almost  been  identical.  Aboriginal  man,  even  before  he 
had  any  general  name  for  his  fellow-man,  was,  no  doubt,  able 
to  form  a  perception  of  him  as  the  lower  animals  do.  On  hear- 
ing a  footstep,  for  example,  the  image  of  one  of  his  fellow-men, 
or  of  several  of  them  in  succession,  would  arise  in  his  mind, 
and  the  rapidity  with  which  images  of  different  people  passed 
through  his  mind  gave  to  the  perception  an  element  of  gener- 
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ality.  But  let  us  suppose  that  an  aborig-inal  man  had  ad- 
vanced so  far  in  the  acquirement  or  construction  of  lang'uage 
as  to  have  a  word  man,  as  in  the  Sanskrit,  sig-nifying  to  think, 
and  that  he  had  now  applied  it  to  designate  the  animal  who 
is  pre-eminently  endowed  with  the  power  of  thinking- :  the  word, 
on  being-  uttered  by  himself  or  another,  would  not  only  call  up 
an  imag"e  of  a  fellow-man,  as  the  footstep  did,  but  by  the  aid 
of  it  the  power  of  g-eneralizing"  would  be  indefinitely  increased. 
Tiie  verbal  s^^mbol  would  now  stand  for  g-enerations  of  men 
3'et  unborn,  and  for  those  that  had  already  died  just  as  well 
as  for  the  men  that  were  living"  around  him.  Once  the  concept 
man  had  become  detached  from  the  percept  man  the  meaning" 
of  the  former  has  g-one  on  widenmg"  in  intent,  if  not  in  extent, 
along'  with  the  g-rowing-  knowledg-e  of  our  own  minds  and  of 
the  universe  \iy  which  we  are  surrounded,  while  the  significa- 
tion of  the  latter  has  remained  comparatively,  althoug-h  not 
altogether,  stationary.  In  order  to  j)rove  this  we  have  only 
to  glance  at  the  meaning  which  an  educated  biologist  would 
attach  to  the  general  name  man.  According  to  Prof.  Hux- 
le}',^^^  man  is  one  of  the  orders  of  mammalia  having  a  discoidal 
deciduate  placenta,  the  hallux  provided  with  a  flat  nail,  a  par- 
ticular dental  formula,  and  certain  other  peculiarities.  It  will 
at  once  be  apparent  that  this  definition  can  have  no  meaning 
to  any  one  except  he  is  possessed  of  a  wide  knowledge  of  the 
structure  of  other  animals,  and  this  presupposes  a  knowledge 
of  the  properties  of  the  substances  which  enter  into  the  com- 
position of  the  bodies  of  animals;  in  short,  the  definition  can 
have  no  meaning  except  as  a  part  of  a  complete  scheme  of 
knowledge  of  man  and  of  the  universe  in  which  he  lives.  And 
although  q>\\\y  a  very  few  men  can  form  such  a  conception  of 
man  as  Prof.  Huxley,  yet  the  conception  which  each  man 
forms  of  his  kind  is  determined  by  his  particular  scheme  of 
knowledge  of  the  universe  at  large.  Concepts  as  embodied  in 
general  names  are  generalizations  of  innumerable  percepts  of 
various  orders,  and  as  such  they  are  altogether  on  a  higher 
plane  of  thought  than  the  individual  percepts  aroused  in  our 
minds  by  the  exercise  of  oi;r  senses.  Man  lived  upon  this 
planet  thousands  upon  thousands  of  years  before  it  was  possi- 
ble for  him  to  regard  himself  in  the  light  of  Prof.  Huxley's 
definition,  and  the  definition  itself  was  only  rendered  possi- 
ble bv  the  accumulated  knowledge  of  ages.     It  will  thus  be 
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seen  that  tlio  passag-o  from  the  percept  to  the  concept  has 
been  an  exceedingly  slow  and  gradual  process;  but  each  step 
in  the  growth  of  the  latter  presupposes  that  it  can  be  readily 
appliecF  for  the  practical  purpose  of  recognizing  the  former 
when  presented  to  the  senses.  In  other  words,  the  passag-e 
from  the  low  level  of  thinking-  in  percepts  to  the  middle  level 
of  thinking  in  concepts  has  been  a  slow  and  difficult  one,  but 
each  accpiirement  on  the  middle  level  presupposes  a  ready  and 
easy  transition  to  the  low  level. 

Let  us  now  apply  this  somewhat  crude  theor3^  of  the  pro- 
cess of  thinking  to  the  elucidation  of  the  phenomena  of  sensory 
aphasia.  We  may  at  once  state  our  disbelief  in  the  possibility 
of  parcelling  out  the  nervous  structure  in  the  cortex  of  the 
hrain,  the  activity  of  which  is  the  correlate  of  the  process  of 
thought,  into  distinct  centres,  each  having  a  separate  faculty, 
such  as  naming,  ideation,  and  propositionizing.  There  is  noth- 
ing in  the  structure  of  the  brain  to  warrant  such  a  supposi- 
tion. The  cortex  is  spread  out  like  a  mantle  over  the  surface 
of  the  liemispheres,  and  to  this  structure  fibres  ascend  from 
the  surface  of  the  body  and  terminate  in  or  among  the  super- 
ficial cells,  while  other  fibres  emerge  from  the  inner  layer  of 
I  he  cortical  cells  and  pass  out  to  end  in  the  muscles.  The  cen- 
tripetal fibres  are  gathered  into  groups,  which  terminate 
chiefly  but  not  entirely  in  the  posterior  and  inferior  portion  of 
the  cortex  of  each  hemisphere;  and  the  centrifugal  fibres,  also 
collected  into  somewhat  indefinite  groups,  emerge  from  the 
middle  and  anterior  portions  of  the  cortex,  and  consequently 
we  have  no  objection  to  call  the  portions  of  the  cortex  in  which 
the  former  groups  terminate,  and  from  which  the  latter 
enu'rge,  sensory  and  motor  centres  respectively.  In  addition 
to  the  ingoing  and  outgoing  fibres,  the  cortex  is  furnished  by 
a  system  of  association  fibres  which  connect  different  parts  of 
the  cortex  with  one  another. 

The  annexed  diagram,  sketched  for  me  with  his  usual  kind- 
ness by  my  friend,  Prof.  A.  H.  Young,  will  help  the  reader  to 
understand  this  view  of  the  cortex.  From  the  eye  and  ear 
centripetal  fibres  (i?  and  a)  ascend  to  terminate  in  the  angular 
gyrus  (V)  and  first  temporo-sphenoidal  convolutions  (A)  re- 
spectivel}',  but  in  reality  these  fibres  are  directly  connected 
wit  h  a  much  larger  area  of  the  cortex  than  is  here  indicated. 
In  addition  to  t,hese,  fibres  of  muscular  sense  {s  s'  and  s"),  in- 
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dicated  by  dotted  lines,  ascend  from  the  muscles  of  articulation, 
from  those  of  the  hand,  and  from  those  of  the  e^'-eball  to  reach 
the  cortex.  These  fibres  are  represented  as  terminating-  on 
the  surface  of  the  motor  centres  of  the  cortex,  but  it  is  doubt- 
ful whether  they  ought  not  to  be  made  to  terminate  along- 
with  the  cutaneous  sensory  nerves — not  represented  in  the 
figure — in  the  hippocampal  region.  The  dotted  lines  which 
connect  the  sensory  centres  with  one  another  and  with  the 
motor  centres  represent  the  as- 
sociation system  of  fibres,  but 
tliey  have  no  pretensions  to 
anything  like  accuracy  of  rep- 
resentation. The  centres  of  vo- 
cal and  written  expression  are 
represented  at  E  and  W,  and 
these  are  connected  by  means  of 
centrifugal  fibres  m  and  m'  with 
the  vocal  apparatus  and  hand 
respectively.  According  to  this 
scheme  it  is  possible  to  speak 
of  motor  and  sensory  centres, 
but  at  most  there  can  be  only 
one  perceptive  centre.  A  mo- 
ment's consideration  will  make 
this  plain  to  any  one.  Suppose 
that  the  rays  of  lig-ht  which 
are  reflected  from  the  surface 
of  an  orange  fall  upon  the  eye. 
As  long-  as  these  rays  arouse  in 
the  mind  a  sensation  of  color 
alone,  so  long  is  the  cortical  excitation  restricted  to  the  visual 
centre.  But  if  once  a  perception  of  the  cause  of  the  color  is 
formed,  then  the  object  is  thought  of  as  having-  a  peculiar 
smell  and  taste,  as  being-  solid  and  having  weight,  and  as 
being-  a  certain  distance  from  the  eye,  which  shows  that  the 
excitation  has  extended  from  the  visual  centre  to  the  sensory 
centres  of  smell  and  taste,  and  of  the  muscular  sense  of  the 
hand  and  of  the  eyeball  respectively.  The  act  of  perception, 
therefore,  is  correlated  with  the  active  excitation  of  one  sen- 
sory centre — say  the  visual — and  faint  excitation  of  several 
other  sensory  centres,  and  consequently  the  perceptive  centre 
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imist  be  fonnod  by  the  union  of  all  the  sensory  centres.  The 
simple  relations  between  things  are  perceived  in  the  same 
wav.  and  they  also  are  coiTelatives  of  the  activity  of  the  one 
percei)live  centre.  If  the  eye  be  directed  from  the  orange 
on  the  table  to  a  book,  the  new  excitation  of  the  perceptive 
centre  gives  to  the  mind  the  shock  of  difference,  and  if  it  be 
tlirected  from  the  one  orange  to  another  the  sensation  of  same- 
ness is  experienced,  although  these  relations  are  not  thought 
of  apart  from  the  perception  of  particular  objects,  until  the 
middle  and  high  levels  of  thinking  are  attained. 

And  on  passing  from  thinking  by  percepts  to  thinking  by 
concepts,  and  from  that  to  thinking  by  abstracts,  there  are 
no  new  centres  introduced,  but  only  a  complication  upon  com- 
plication of  the  one  perceptive  centre.  All  that  can  be  said  is 
tliat  the  correlative  of  perceptive  thinking  is  excitation  of  that 
portion  of  the  cortex  of  the  brain  which  is  directly  connected 
with  the  sensory  inlets,  of  conceptive  thinking  excitation  of 
l>ortions  of  the  cortex  which  are  indirectly  connected  with 
tlicm,  and  of  abstract  thinking  excitation  of  portions  which 
arc  still  more  remotely  connected  with  them.  It  must,  how- 
e\er,  be  remembered  that  the  effective  working  of  the  portions 
of  the  cortex  which  are  remotely  connected  with  the  sensory 
inlets  will,  in  a  great  measure,  depend  upon  the  integrity'  of 
those  which  are  in  direct  relation  with  them. 

Let  us  now  attend  to  the  effects  of  dissolution  of  this  struc- 
1  ure.  A  destructive  lesion  of  the  portions  of  the  cortex  which 
are  most  remotely  connected  with  the  sensory  inlets  would 
destroy  the  capacity  of  the  patient  for  highly  abstract  rea- 
soning, and  would  no  doubt  inflict  considerable  damage  on  the 
language  in  which  abstract  thought  is  embodied,  but  this  con- 
dition would  not  be  recognized  as  an  aphasia;  and  even  the 
int  ci-mediate  portions  of  the  cortex  in  which  conceptiv^e  thought 
is  carried  on  niigiit  be  seriously  damaged  without  giving  rise 
to  a  special  speech  disorder,  inasmuch  as  any  impairment  of 
speech  which  might  be  present  would  only  be  regarded  as  a 
part  of  a  general  decay  of  the  reasoning  faculties.  When, 
however,  the  lesion  is  situated  in  or  near  to  the  sensory  inlets, 
a  disorder  of  language  results  which  is  out  of  all  proportion  to 
the  general  impairment  of  the  reasoning  faculties.  There  are 
several  reasons  why  the  power  of  thought  is  comparatively 
spared  under  such  circumstances.     Thinking  by  means  of  per- 
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cepts  is  correlated  with  the  activity  of  both  hemispheres,  and 
consequently  one  hemisphere  will  carry  on  thought  on  the  low 
level  when  the  other  is  injured.  And  although  speech  is  or- 
ganized in  one  hemisphere,  a  destructive  lesion  of  one  of  its 
sensory  inlets  does  not  cut  off  the  patient  altogether  from 
communication  with  the  external  world.  The  portions  of  the 
cortex  the  activity  of  which  is  correlated  wdth  thinking  by 
concepts  and  abstracts  can  be  reached  in  the  word-deaf 
through  the  eye,  and  in  the  word-blind  through  the  ear,  and 
in  those  who  are  both  word-deaf  and  word-bUnd  through  the 
nerves  of  muscular  sense  and  those  of  the  other  special  senses, 
so  that  thinking  on  the  middle  and  high  levels  is  not  com- 
pletely^ arrested.  Inasmuch  as  speech  is  first  organized  in 
connection  Avith  the  sense  of  hearing,  a  lesion  in  or  near  the 
auditory  cortical  centre  will  cause,  as  already'  remarked,  a 
greater  disorder  of  speech  than  does  disease  of  the  sensory 
centres.  Now,  suppose  that  the  auditory  centre  itself  is 
spared,  and  the  lesion  is  situated  in  the  cortex  near  to  it.  The 
patient  can  now"  appreciate  a  general  name  uttered  in  his 
hearing"  as  an  acoustic  image,  and  he  can  immediately  repeat 
it.  The  verbal  sign  has,  however,  never  sounded  in  his  ear 
without  reviving  some  kind  of  concept,  the  two  being  insepa- 
rable. The  concept  evoked  by  the  verbal  sign  may  be,  indeed, 
and  probably  is,  a  very  undeveloped  and  imperfect  one,  but  it 
suffices  for  the  purposes  of  identifying  the  corresponding  per- 
cept. When,  however,  the  excitation  of  what  remains  of  the 
auditory  centre,  w^hich  is  caused  \iY  the  falling  of  the  verbal 
sign  on  the  ear,  fades  away,  the  percept  is  not  capable  of  re- 
viving- in  memorj"  either  the  concept  or  the  general  name 
which  embodies  it.  We  see  nothing  in  this  except  that  less 
resistance  is  offered  by  the  nervous  structures  to  the  passage 
of  nerve  currents  from  the  less  organized  structure  represent- 
ing the  concept  to  the  more  org'anized  one  representing  the 
percept,  than  from  the  more  organized  to  the  less  organized, 
but  this  is  only  a  particular  example  of  a  general  law\  There 
is  no  occasion,  therefore,  to  postulate  the  existence  of  a  com- 
plicated mechanism  of  centres  and  conducting  paths  for  what 
can  be  so  simply  accounted  for. 

The  diagnosis  of  the  nature  of  the  lesions  which  give  rise 
to  aphasia  is  most  profitabh^  considered  in  treatises  on  nerv- 
ous diseases  or  on  general  medicine,  and  the  subject  w^ill  con- 
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seciiu'iitly  be  passed  over  here.  The  prognosis  in  different 
cases,  ami  the  general  treatment  of  the  patient,  depending-  as 
tliey  botli  do  on  the  nature  of  the  lesion,  will  also  not  be  dis- 
cussed in  these  pages.  In  bringing  the  work  to  a  close  we 
shall  content  ourselves  with  making  a  few  remarks  on  the 
six'cial  treatment  of  aphasia  considered  as  a  symptom  and 
without  i-eference  to  the  lesion  which  has  given  rise  to  it.  In 
pure  uuitor  aphasia  the  patient  understands  what  is  said  in 
his  liearing,  or  presented  to  him  in  written  or  printed  charac- 
ters, but  he  is  unable  to  express  himself  in  articulate  speech  or 
in  writing.  So  far  as  writing  is  concerned  the  left  hand  is 
callable  of  being  educated  by  a  series  of  exercises,  just  as  the 
right  was  educated  in  childhood.  With  articulate  speech  the 
process  of  education  must  be  conducted  on  the  same  principles 
as  in  writing;  that  is,  by  imitating  the  method  adopted  by  the 
mother,  often  more  or  less  unconsciously,  in  training  her  in- 
fant to  speak.  The  first  lesson  consists  in  getting  the  patient 
to  utter  almost  any  kind  of  vocalization,  and  the  hearing  of 
the  sound  of  his  own  voice  gives  him  so  much  pleasure  and 
encouragement  that  he  soon  learns  to  utter  and  recognize 
many  of  the  vowel  sounds.  The  patient  should  then  be  led  to 
imitate  the  movements  of  the  lips  of  his  instructor,  and  no 
great  difficulty  will  be  experienced  in  teaching  him  how  to 
utter  the  explosive  consonants  first,  and  other  consonants 
suhs'.'ciuently.'^"  After  some  of  the  vowel  sounds  and  conso- 
nants are  mastered  the  patient  can  then  be  taught  to  articu- 
late short  monosyllabic  words;  and  in  selecting  the  words  to 
be  taught  to  the  patient  care  should  be  taken  to  use  pronouns 
and  monosyllabic  verbs,  these  being  the  most  useful  for  the 
construction  of  short  phrases. 

In  sensory  aphasia,  the  kind  of  training  which  will  be  found 
most  suitable  will  depend  upon  whether  the  visual  or  auditory 
functions  are  damaged.  In  word-blindness  the  patient  may 
learn  to  read  by  the  aid  of  tactile  and  muscular  sensations. 
A  case  of  word-blindness  is  recorded  bj-  Westphal,^^^  in  which 
the  patient  re-acquired  tlie  power  of  reading  his  own  writing 
by  passing  his  finger  over  each  letter  as  if  he  Avere  re-writing 
them,  and  Magnan  taught  a  patient  to  read  by  the  device  of 
raised  k'tters.'^^^  The  case  of  a  gentleman,  recorded  \)y  Char- 
cot. h;is  already  been  mentioned  in  these  pages,^'^^  who,  after 
an  attack  of  word-blindness,  taught  himself  to  decipher  writ- 
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ten  or  printed  words  witli  considerable  rapidity  by  moving-  the 
index  fing-er  of  his  right  hand  in  the  air  as  if  he  were  writing-. 
In  word-deafness  the  education  of  a  new  faculty  is  carried 
on  with  considerable  difficulty,  but  such  patients  soon  become 
very  proficient  in  interpreting-  gesture  lang-uag-e,  and  system- 
atic education  would  doubtless  g-reatly  increase  the  rang-e  of 
this  power.  James  Lee  (Case  V.)  was  word-deaf,  but  the 
power  of  naming-  familiar  objects,  at  first  altog-ether  lost,  had 
to  some  slight  deg-ree  been  reorg-anized  in  him,  and  his  educa- 
tion mig-ht  have  been  carried  much  further  b^^  systematic 
training-.  He  was  so  quick  in  recognizing-  the  names  of  objects 
when  the  word  was  presented  to  him  in  writing-  that  had  his 
clothing-,  and  the  ordinary  objects  by  which  he  was  surrounded, 
such  as  articles  of  furniture,  been  distinctly  labelled,  he  would 
very  soon  have  re-acquired  the  names  of  these  objects.  The 
patient  had  jotted  down  for  himself  in  a  pocket-book  the 
names  which  were  most  urgently  required  by  him,  and  a  care- 
fully selected  list  of  concrete  nouns,  alphabetically'  arranged, 
would  doubtless  have  been  of  much  service  to  him.  The  serv- 
ice which  such  a  list  may  render  to  the  word-deaf  is  well  illus- 
trated in  a  man  whose  case  was  reported  by  Graves.^^^  This 
man  had  lost  his  memory  for  proper  names  and  substantives 
in  general,  with  the  exception  of  the  first  letter  of  the  noun ; 
but  he  prepared  for  himself  an  alphabetically  arrang-ed  dic- 
tionary of  the  substantives  required  in  his  home  intercourse, 
and  whenever  it  became  necessary  for  him  to  use  a  noun  he 
looked  it  up  in  his  dictionary.  When  he  wished  to  say  "  cow  " 
he  looked  under  C,  and  as  long  as  he  kept  his  eye  upon  the 
written  name  he  could  pronounce  it,  but  was  unable  to  do  so 
a  moment  afterward.  While  examining  James  Lee  (Case  Y.) 
one  day  an  incident  occurred  which  shows  that  he  also  was 
sometimes  aided  in  recalling  a  name  by  remembering  its  first 
letter.  He  was  asked  to  name  his  hand,  and,  as  usual,  he 
looked  in  the  distance  as  if  he  were  listening  intently,  but 
after  a  time  he  applied  the  tip  of  the  index  finger  of  the  right 
hand  to  the  palm  of  the  left,  and  moved  it  as  if  he  were 
writing  the  capital  letter  H  in  a  current  hand,  and  he  imme- 
diately called  out  "  Hand !  that  is  my  hand,  the  whole  of  it." 
"The  whole  of  it"  was  doubtless  meant  to  imply  that  the 
name  applied  to  the  hand  in  contradistinction  to  the  fingers, 
which  he  was  frequently  asked  to  name  separatel3^     In  the 
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combined  forms  of  sensory  and  motor  aphasia  the  treatment 
beeomes  dilticult  and  uncertain,  but  the  education  of  the  impres- 
sive must  necessarily  precede  tliat  of  the  expressive  faculty. 
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pellier, 1878,  p.  112. — 43.  Seguin:  Quarterly  Journal  of  Psychological 
Medicinie,  Jan.,  1868. — 44.  Voisin:  Art.  Aphasie.  Nouveau dictionnaire 
de  M^d.  et  de  Chir.  pratique,  tome  iii.,  Paris,  1866,  p.  4. — 45.  Lohn- 
meyer:  Kann  Aphasie  zur  Trepanation  veranlassen?  Archiv  f.  klin. 
Chirurgie,  Bd.  xiii.,  1871-2,  p.  309. — 46.  Hughlings-Jackson  (J.):  Loss 
of  speech :  its  association  with  valvular  disease  of  the  heart,  and  with 
hemiplegia  on  the  right  side ;  defects  of  speech  in  chorea.  Clinical  Lec- 
ture and  Report,  Lond.  Hosp.  Rei3orts,  vol.  i.,  1864,  p.  388. — 47.  Ogle 
(J.  TV.) :  Aphasia  and  agraphia.  St.  George's  Hospital  Reports,  vol. 
ii.,  1867,  ID.  117. — 48.  Hughlings-Jackson  (J.):  Loss  of  speech  with  hem- 
iplegia of  the  right  side ;  valvular  disease ;  epileptiform  seizure  affecting 
the  side  paralyzed.  Med.  Times  and  Gazette,  vol.  ii.,  1864,  p.  166. 
Aphasia  with  hemiplegia  of  the  left  side.  The  Lancet,  1868,  p.  316 ;  and 
Ibid.,  vol.  i.,  1868,  p.  370.-49.  Ogle  (John  W.):  Illu.stration  of  the  im- 
pairment of  the  power  of  intellectual  language.     The  Lancet,  vol.  i., 

1868,  p.  370. — 50.  Ferrier:  Left-sided  epileptic  hemiplegia  and  aphasia. 
The  Lancet,  vol.  ii.,  1880,  p.  730.— 51.  Wadham  (W.):  Case  of  hemi- 
plegia of  the  left  side  in  an  ambidextrous  boy ;  subsequent  occurrence 
of  aphasia  which  continued  complete  for  three  months ;  gradual  but 
imperfect  recovery  of  speech ;  nearly  total  destruction  of  the  Island  of 
Reil  on  the  right  side.     St.  George's  Hospital  Reports,  Lond.,  vol.  iv., 

1869,  p.  245. — 52.  Habershon :  Aphasia,  with  hemiplegia  on  the  left  side, 
and  tumor  on  the  right  side  of  the  brain  in  the  third  frontal  convolu- 
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ti..n.  The  Laiu-et,  vol.  ii.,  1880,  p.  979.— 53.  Taylor  (F.):  Right  hemi- 
\Ak%\i\  JifttM-  .scurlutina,  with  embolism  of  the  left  middle  cerebral  artery; 
lU'st ruction  of  Bovia'.s  convolution  without  aphasia.  The  Lancet,  vol. 
ii..  18M0.  p.  81»0.— 54.  Foulis  (D.):  A  case  in  which  there  was  destruction 
of  the  third  left  frontal  convolution  w^ithout  aphasia.  The  British 
Mctlicul  Journal,  vol.  i.,  1879,  p.  383.-55.  Raymond  et  Dreyfous  (F.) : 
Contribution  A  Ictude  de  I'aphasia.  Archiv  de  Neurologic,  tome  iii., 
1882,  1).  80.— 5fi.  Pitr(''S  (A.):  L(?sions  du  centre  ovale.  (Obs.  xxxviii.) 
Paris,  1877,  p.  94  et  seq.— 57.  Bouchard  (C):  Aphasie  sans  lesion  de  la 
troisir^mo  circonvolution  frontale  gauche.  Comptes  Rendus  des  Stances 
do  la  Soc.  de  Biologic,  18G4.  Paris,  18C5,  4  S.,  tome  i.,  p.  111.-58. 
Fargc  (E.) :  }l<'niii)l('gic  droite,  et  aphasie  sans  lesion  de  la  troisi6me  clr- 
<-<.nv«.luti()n  frontal  gauche.  Gaz.  hebd.  de  M6d.,  Paris,  1864.  2  8., 
tonic  i.,  p.  724.-59.  See  also  Dejernie  (J.) :  Aphasie  et  h(5mipl6gie  droite; 
disparition  de  Taphasie  au  bout  de  neuf  mois;  persistance  de  Fh^mi- 
plrgic;  mort  par  phthisie  au  bout  de  trois  ans  (integrity  de  la  troisifeme 
frontale,  l«'sion  du  faisceau  pC'diculo-frontale  inf(5rieur,  du  noyau  lenti- 
culairc,  et  de  la  partie  ant6rieure  de  la  capsule  interne.  Progr&s  Med., 
Paris,  1S79,  tome  vii.,  p.  4G8.— 60.  Hughhngs-Jackson  (J.):  Disease  of 
tlic  left  side  of  the  brain,  involving  the  corpus  striatum,  etc.  Aphasia. 
Medical  Times  and  Gazette,  vol.  ii.,  1884,  p.  605.— 61.  Weber  (H.)  and 
Altdocrfer:  Case  of  aphasia  with  left  hemiplegia.  Hemorrhage  and 
.softening  in  the  right  side  of  the  pons  Varolii.  The  British  Medical 
J»>urnal,  vol.  i.,  1877,  p.  13.  See  also  Wood:  Tumor  at  the  base  of  the 
brain,  pressing  upcm  medulla  spinalis.  Pliila,  Med.  Times,  1881-82,  vol. 
\ii.,  p.  (lis.- 02.  Exner  (Sigmund) :  [Jntersuchungen  ueber  die  Locali- 
.sation  der  Functionen  in  der  Grosshirnrinde  des  Mensehen.  Wien,  1881, 
p.  57.-63.  Bar:  France  MM.,  1878,  No.  77.-64.  Nothnagel:  Topische 
Diagnostik  der  Gehirnkrank.  Berlin,  1879,  p.~429.— 65.  Wernicke:  Der 
aphasische  Symptomencomplex.  Breslau  (Fall  2),  1874.  See  also 
Lehrbuch  der  Gehirnkrankheiten  flir  Aerzte  und  Studirende,  Bd.  ii., 
1881,  p.  178  et  seq. — 66.  Kussmaul:  Art.  Disturbances  of  speech.  Ziems- 
sen's  Cyclop.edia,  vol.  xiv.,  1878,  p.  770.— 67.  Kahler  and  Pick:  Bei- 
trag  zur  Lehre  von  der  Localisation  der  Hirnfunctionen.  Prager 
Viertcljahrschrift,  Bd.  cxli.,  1879.-68.  Fritsch:  Wiener  Medizinische 
l>re.s.se,  1880.  See  also  Skwortzoff  (Mile.  N.) :  De  la  c(5cit(5  et  de  la  sur- 
ilitd  des  mots  dans  Taphasie.  Paris,  1881,  p.  87.-60.  Petrina  (Theodor) : 
Sensibilitatsstr)rungen  bei  HirnrindlJisionen.  Zeitschr.  f.  Heilkunde, 
Bd.  ii.,  1881,  p.  375.     Abstr.  Neurolog.  Centralbl.,  Bd.  i.,  1882,  p.  12.— 

70.  Clans:  Zur  Casuistik  der  Localization  der  Grosshirnfunctionen. 
Irreiifreund,  1883,  No.  6,  Abstr.  Neurolog.  Centralbl.,  Bd.  iii.,  1884, 
J).  205. — 71.  Wernicke :  Sitzung  der  Berliner  physiologische  Gesellschaft, 
Miirz  9,  1883.  Abstr.  Nature,  vol.  xxvii.,  1883,  p.  593.-72.  Pitrds  (A.): 
Rcchcrches  sur  les  lesions  du  centre  ovale  des  hemispheres  c6r6braux. 
Paris,  1877  (Obs.  xv.),  p.  55.-73.  Broadbent  (W.  H.):  On  a  case  of 
ancurisiii,  with  post-mortem  examination.  Medico-Chirurgical  Trans- 
actions, vol.  Ixi.,  1878,  p.   147;  and  The  Lancet,  vol.  i.,  1878,  p.  312.— 

71.  Rosenthal  (Warschau) :    Ein   Fall  von  corticaler  Hemiplegie  mit 
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Worttaubheit.  Centralblatt  fiir  Nervenheilkunde,  1884,  No.  1. — 7j. 
D^jerine  (G.):  Bull.  Soc.  de  Biologie,  7S.,  tome  ii.,  p.  301.  See  Progres 
M6d.,  tome  iii.,  1881,  p.  629. — 7(5.  Shaw  (J.  C):  Archives  of  Medicine, 
Feb.,  1882.  Abstr.  Brain,  vol.  v.,  1882-83,  p.  430.— 77.  See  Hirschberg: 
Deutsche  Zeitschrift  fiir  prakt.  Med.,  1878,  Nos.  4  u.  5.  Westphal:  Zur 
Localisation  der  Hemianopsie  und  des  Muskelgefilhls  beim  Menschen. 
Charit(?-Annalen,  Jahrg.  vii.  (1880),  Berl.,  1882,  p.  406.  Marchand: 
Beitrag  zur  Kenntniss  der  homonymen  bilateralen  Hemianopsie  und 
der  Faserkreuzung  im  Chiasma  opticum.  Arehiv  f.  Ophth.,  Bd. 
xxviii.,  Abstr.  2,  1882,  jd.  63;  and  Willbrand:  Ueber  Hemianopsie  und 
ihr  Verhaltniss  zur  topischen  Diagnose  der  Geliii'nkrankheiten.  Berlin, 
1881. — 78.  Boyer  (CI.  de) :  Etude  sur  les  lesions  corticales  des  hemispheres 
c6r6brales,  p.  91.  Paris,  1879. — 79.  Bernard  (D.) :  Del'aphasie  et  deses  di- 
verses  formes,  p.  244.  Paris,  1885. — 80.  Rosenthal  (Albert):  Allgemeine 
Paralyse,  mit  sensorischer  Aphasie  associirt.  Centralblatt  fiir  Nerven- 
heilkunde, Jahrg.  ix.,  April  loth,  1886,  p.  225. — 81.  See  Jackson  (Hugh- 
lings)  :  On  affections  of  speech  from  disease  of  the  brain.  Brain,  vol.  i., 
1878-79,  p.  313;  and  vol.  ii.,  1879-80,  p.  204.— 82.  Jackson  (Hughlings): 
Remarks  on  the  occasional  utterances  of  "  speechless  "  patients.  The 
Lancet,  vol.  ii.,  1867,  p.  70. — 83.  Broadbent  (W.  H.):  A  case  of  peculiar 
affection  of  si^eech,  with  commentary.  Brain,  vol.  i.,  1878-9,  p.  494. — 
84.  Spencer  (Herbert) :  The  origin  and  function  of  music.  Essays  scien- 
tific, political,  and  speculative.  Vol.  i.,  1868,  p.  221. — 85.  Kussmaul  (A.) : 
Art.  Disturbances  of  speech.  Ziemssen's  Cyclopaedia,  1871,  vol.  xiv., 
p.  759. — 86.  See  Azam:  Traumatismes  C6r6brales,  Arch,  g^n^r.  de  m^d., 
Feb.  et  Mars.,  1881 ;  Ferr6 :  L'amn^sie  traumatique  isolee,  Th&se  de  Paris, 
1881;  and  Bell  (J.):  on  A  form  of  loss  of  memory  following  cranial  in- 
juries, Edin.,  1883. — 87.  Charcot:  Un  cas  de  sui^pression  brusque  et 
Isolde  de  la  vision  mentale  des  signes  et  des  objets  (formes  et  couleurs). 
Le  Progres  Medical,  tome  xi.,  1883.  Paris,  1883,  p.  568. — 88.  See  Kuss- 
maul, op.  cit.,  p.  776. — 89.  Charcot:  Des  differentes  formes  de  Faphasie. 
De  la  c6cit(5  verbale.  Le  Progr&s  Medical,  tome  xi.,  1833,  p.  '441. — 90. 
Filrstner:  Ueber  eine  eigenthtlmliche  Sehstorung  bei  Paralytikern. 
Arehiv  fur  Psychiatrie,  Bd.  viii.,  1887,  p.  162.-91.  See  De  Watteville 
(Dr.  A.) :  Note  sur  la  cecite  verbale.  Le  Progres  Medical,  21  Mars,  1885. 
—92.  Or6:  Bull.  Acad,  de  MM.,  2  S.,  tome  vii.,  1878,  p.  1,183.-93.  See 
Bernard  (Desir^) :  De  I'aphasie  et  de  ses  diverses  formes.  These  de 
Paris,  1885,  p.  154. — 94.  Broadbent:  On  the  cerebral  mechanism  of 
speech  and  thought.  Medieo-Chirurgical  Transactions,  vol.  Iv.,  1872, 
p.  162  et  seq. — 95.  Osborne:  The  Dublin  Journal  of  Med.  and  Chemical 
Science,  1834,  vol.  iv.,  p.  157,  quoted  by  Bastian,  Brit,  and  For.  Medico- 
Chir.  Review,  vol.  xliii.,  1809,  p.  229.-96.  Jackson  (Hughlings) :  London 
Hospital  Reports,  vol.  i.,  p.  432,  quoted  by  Bastian  (Charlton),  British 
and  Foreign  Medico-Chirurgical  Review,  vol.  xliii.,  Jan.,  1869. p.  232.— 
97.  Ross  (J.) :  A  case  of  amnesic  aphasia  occasioned  by  a  fall  on  the  head 
The  Lancet,  vol.  ii.,  1881,  p.  904.-98.  Kussmaul :  Op.  cit..  p.  797.-99.  Ba- 
ginsky  (D.) :  Aphasie  in  Folge  schwerer  Nierenerkrankungen.  ITrjemie. 
Berhner  klin.  Wochenschr.,  Bd.  viii.,  1871,  p.  441.-100.  Wernicke  (C): 
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DiT  apha-sisclu'Syinptonioncoiiiplex.     Breslau,  1874.— 101.  Spamer(C.): 
UelxT  Aplm-sie  und  Asyinbolie  iiebst  Versuch  einer  Theorie  der  Sprach- 
bildung.    Ari-h.  f.  Psyehiatrie,  Bd.  vi.,  1875,  p.  507.— 102.  Kussmaul  (A.): 
Di.sturbaiice.s  of  si)eech.     Ziemssen's  Cyclopaedia  of  the  Practice  of  Med- 
ic-ine,  vol.  xiv.,  1878,  p.  779.-103.  See  Bernard  (D6sir6) :  De  Taphasie  et 
«k'  .st's  diverses  formes.     Th6se  de  Paris,   1885,  p.  45.-104.  Lichtheim 
(Pn<f.   L.):  Ueber  Aphasie.     Aus  der  medicinischen  Klinik  in   Bern. 
Deut.schfs  Archiv  f.  klin.  Med.,  Bd.  xxxvi.,  Leipzig,  1885,  p.  204.     De 
Wattt'vilie  (Dr.  A.):    On  aphasia.    Brain,  vol.  vii.,  Lond.,  1885,  p.  433.— 
105.  Tlioiiisen.     Ueber  Aphasie.     Centi-alblatt  fur  klinische   Medicin, 
Hd.  vi.,  Leipzig,  1885,  p.  417.— lOG.  Lichtheim,  Brain,  loc.  cit.,  p.  445.— 
1(17.  Si'c  A\  crnicke  (C):  Lehrbucli  der  Gehirnki-ankheiten  fur  Aerzte 
und  Studirende,  Bd.  ii.,  1881,  p.  205.— 108.  Broadbent  (W.  H.):  A  case 
of  peculiar  affection  of  speech  with  commentary.     Brain,  vol.  i.,  Lon- 
dou.  I.s7!»,  page  484  et  seq. ;  see  also,  On  a  case  of  amnesia,  with  j^ost- 
mortem  examination.     Medico-Chirurgical  Transactions,  vol.  Ixi.,  1878, 
p.  147;  On  a  particular  form  of  anniesia;  lossof  nouns.    Ibid.,  vol.  Ixvii., 
1884.  p.  24!!.- 109.  Broadbent  (W.  H.):  Brain,  vol.  i.,  1879,  p.  494.-110. 
Broadlicnt  (AV.  H.):  Brain,  vol.  i.,  1879,  p.  486.— 111.  Stewart  (T.  Grain- 
ger) :  An  introduction  to  the  study  of  the  diseases  of  the  nervous  system. 
Kdin.,  1884,  p.  181  et  seq —112.  Broadbent  (W.  H.) :  British  and  For- 
eign Medifo-Chir.  Review,  18GG,  j).  477. — 113.  See  Broadbent :  Cases  of 
spurious  aphasia.     Transactions  of  the  Clinical  Society,  vol.  xi.,  1878, 
p.  37. — 114.  See  Pitr(5s:  L6sures  du  centre  ovale.     Paris  (Obs.  xxx.,  vi.), 
1877,  p.  94  et  seq. — 115.  See  Lepine:  Note  sur  la  paralysie  glosso-labi^e 
cerdbrale  en  forme  ijseudo-bulbaire.     Rev.  mens,  de  M6d.,  tome  i.,  1877, 
J).  909.     Kirchoflf:   Cerebrale  Glosso-pharyngo-labial- Paralyse  mit  ein- 
seitigem  Herd.     Arch.  f.  Psychiat.,  Bd.  xi.,  1880,  p.  132.     Barlow:  On  a 
ca.se  of  double  hemii)legia,  with  symmetrical  lesions.     The  British  Med- 
icalJournal,  vol.  ii.,  1877,  p.  103. — IIG.  See  Ross  (J.):  On  labio-glosso-phar- 
yngeal   paralysis  of  cerebral  origin.     Brain,  vol.  v.,  1882-83,  p.  143;  also 
Raymond  (P.)  et  Artaud  (G.):   Contributions  a  F^tude  des  localisations 
«-<'r<'brales.    Arch,  de  Neurologic,  vol.  vii..  Mars,  1884,  p.  145.-117.  Bas- 
tian  (H.  Charlton):  The  brain  as  an  organ  of  mind,  p.  529;  and  Paral- 
ysis: cerel)ral,  bulbar,  and  spinal.     London,  1886,  p.  107.— 118.  Broad- 
bent (W.    IL):    On  a  particular  form  of   amnesia.      Loss    of    nouns. 
I^Iedico-Chirurgical  Transactions,  second  series,  vol.  xlix.,  Lond.,  1884, 
p.  249.— 119.  Broadbent  (W.  H.):  Loc.  cit.,  p.  258.— 120.  See  Max  Miiller 
(F.):  On  the  origin  of  reason.     The  Contemporary  Review,  vol.  xxxi., 
1877-78,  p.  490.— 121.  In  a  discussion  which  followed  the  reading  of  a 
paper  on  aphasia  by  Dr.  Gairdner  before  the  Philosophical  Society  of 
(ila.sgo\v,  March  7th,  18GG,  the  Rev.  H.  W.  Crosskey  is  reported  to  have 
said.  "  that  naming  oljjects  was  an  exceedingly  difficult  thing,  and  in- 
volved a  process  of  thought  difficult  for  a  child  to  accomplish ;   and, 
tlierefore,  it  was  found  that  the  verb,  of  all  utterances,  was  the  first  ob- 
ject, and  that  to  give  a  name  to  an   object   showed  a  considerable 
amount  of  predication  and  will,  so  that  the  arrest  of  the  faculty  of  the 
mind  to  grasp  proper  names,  instead  of  being  an  arrest  of  a  primeval 
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quality  of  the  mind,  was  an  arrest  of  one  of  the  latest  and  most  elab- 
orate actions  of  it.''  (Gairdner  (W.  T.):  On  the  function  of  articulate 
speech,  p.  39,  Glasgow,  1866.)  It  is  to  me  a  matter  of  regret  that  Dr. 
Gairdner's  remarkable  paper  did  not  come  under  my  notice  until  after 
the  series  of  papers,  which  are  here  collected  in  one  volume,  had  already 
appeared  in  the  Medical  Chronicle.  Its  perusal  has  convinced  me  that 
I  have  not  done  full  justice  to  the  share  which  my  own  countrymen 
have  taken  in  differentiating  motor  and  appercejjtive  aphasia.  The 
distinction  between  the  two  forms  of  speech  disorder  is  suggested  by 
Dr.  Gairdner,  as  an  alternative  to  some  other  hypothesis,  when  he 
says,  "  or  we  must  admit  two  perfectly  distinct  kinds  of  aphasia,  only 
one  of  which  affects  the  ideation  of  language,  so  to  speak,  while  the 
other  affects,  in  some  complicated  way,  as  yet  imperfectly  studied,  but 
perhaps  differing  from  paralysis  properly  so-called,  the  innervation  of 
language,  or  rather  of  speech,  while  it  leaves  the  ideation  of  it,  on  the 
one  hand,  and  the  mechanism  of  it  through  the  writing  hand,  on  the 
othex",  absolutely,  or  nearly,  intact."'  (Op.  clt.,  p.  20.)  About  the  same 
time  with  Dr.  Gairdner,  his  friend,  the  late  Professor  Sanders  of  Edin- 
burgh, gave  expression  to  a  similar  view  in  still  more  definite  language. 
"Two  kinds  of  aphasia,"  says  Professor  Sanders,  "have  accordingly 
been  distinguished.  First,  amnesic  aphasia,  loss  of  speech  depending 
on  a  defective  memory  of  words,  and,  therefore,  to  some  extent,  a  psy- 
chical defect ;  and,  second,  ataxic  aphasia,  where  the  loss  of  speech  is 
due  to  lesion  of  a  supposed  cerebral  apparatus  of  co-ordination  for  the 
movements  of  articulate  speech — a  defect  of  nervous  mechanism  only."' 
(Edin.  Med.  Journal,  vol.  xi.,  1883-6,  p.  8I0.)  But  not  only  did  Profes.sor 
Sanders  distinguish  these  two  forms  of  a^jhasia  clinically,  he  even  went 
so  far  as  to  suggest  a  possible  difference  in  the  iDOsition  of  the  lesion  in 
each  disorder.  In  the  case  (Mackie)  reported  by  him,  the  symptoms  of 
motor  (ataxic)  and  apperceptive  (amnesic)  aphasia  were  combined,  and 
at  the  autopsy  one  focus  of  softening  was  found  in  Broca's  convolution, 
and  a  second  near  the  posterior  extremity  of  the  fissure  of  Sylvius — 
the  superior  marginal  convolution.  Referring  to  the  second  focus. 
Professor  Sanders  says,  "  Probably  this  additional  lesion  may  account 
for  the  gi'eater  loss  of  memory  seen  in  Mackie  than  is  observed  in  other 
eases."'  (Loc.  cit.,  p.  822.)  The  distinctions  between  motor  and  apper- 
ceptive aphasia  are  clearly  recognized  by  Dr.  "VV.  Ogle  (Aphasia  and 
Agraphia,  St.  George's  Hospital  Reports,  vol.  ii.,  1867,  p.  117),  but  the 
next  great  advance  in  the  appreciation  of  the  differences  betAveen  these 
two  forms  of  speech  disorder  was  made  by  Dr.  Bastian,  in  an  altogether 
remarkable  paper,  entitled  On  the  various  forms  of  loss  of  speech  in 
cerebral  disease.  (British  and  Foreign  Medieo-Chir.  Review,  vol.  xliii., 
1869,  pp.  299,  470.  See  also,  Bastian :  The  physiology  of  thinking.  The 
Fortnightly  Review,  January,  1869;  On  the  muscular  sense,  British 
Medical  Journal,  April,  1869;  The  brain  as  an  organ  of  mind,  third 
edition,  p.  601  et  seq. ;  and  Paralysis :  cerebral,  bulbar,  and  sijiiu^l, 
1886,  p.  103  et  .seq.)  The  subject  is  approached  by  Dr.  Bastian  from 
the  double  standpoints  of  the  physiology  of  thinking  and  clinical  anal- 
ysis, and  his  main  thesis  is  that  "  words  are  revived  in  the  cerebral 
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hemispheres  as  remembered  sounds,"  in  opposition  to  the  hypothesis  ad- 
vanc-eci  bv  Bain,  and  adopted  by  Hughhngs-Jackson,  that  the  mate- 
rial of  our  ret-ollection  is  a  suppressed  articulation.  It  the  latter  hypoth- 
esis were  true,  both  the  amnesic  and  so-called  ataxic  disorders  of 
speech  would  necessarily  be  caused  by  lesion  of  the  motor  mechanism 
of  speech;  while,  if  the  former  be  accepted,  the  amnesic  disorders  will 
be  caused',  as  we  now  know  they  are  caused,  by  lesion  of  the  cortical 
cerebral  centres.  Dr.  Bastian's  theory  is  tacitly  adopted  throughout 
tiiese  pages;  it  has,  indeed,  become  so  much  the  common  property  of 
psychohrgists  that  we  are  apt  to  forget  to  whom  we  owe  its  first  enun- 
ciation, or  rather,  its  first  application  to  the  explanation  of  the  phenom- 
ena of  aphasia.  The  theory  itself  had  already,  as  is  acknowledged  by 
])r.  Bastiaii.  been  briefly,  but  very  distinctly,  stated  by  Mr.  Herbert 
Spencer.  (Principles  of  P.syehology,  1870,  vol.  i.,  p.  187.)  The  next 
great  advance  in  the  differentiation  of  motor  and  sensory  aphasia  was 
made  by  Dr.  Broadbent,  in  a  paper  entitled  On  the  cerebral  mechan- 
ism of  speech  and  thought.  (Medico-Chirurgical  Transactions,  vol. 
Iv.,  1872,  p.  102.)  In  this  paper  the  author  reported  a  case  of  what  is 
now  recognized  clinically  as  word-blindness,  and  in  which,  after  the 
death  of  the  patient,  the  lesion  was  found  in  the  angular  gyrus,  and 
neighboring  convolutions.  In  this  contribution,  as  well  as  in  all  liis 
sul)S('(iuent  writings,  Dr.  Broadbent  sees  clearly  that  the  disorders  of 
spet'ch  which  had  hitherto  been  described  under  the  name  of  amnesic 
aphasia,  are  caused  by  lesion  in  the  area  of  the  x^osterior  branches  of 
the  Sylvian  artery,  and  that  they  result  from  injury  of  the  sensory 
mechanism.  In  the  text  the  recognition  of  apperceptive  or  sensory 
apliasia  is  attributed  chiefly  to  Wernicke ;  but,  without  wishing  to  de- 
tract from  the  great  value  of  his  work,  it  is  only  right  to  point  out  that 
it  did  not  appear  until  1874,  and,  therefore,  subsequently  to  the  writ- 
ings which  have  just  been  quoted.  It  is  unnecessary  for  me  to  speak 
of  tlie  immense  strides  which  the  hypothesis  of  amnesic  aphasia,  as  a 
disorder  of  the  sensory  mechanism  of  speech,  has  made  since  Ferriers 
first  experiments  on  the  sensory  cortical  centres,  but  inasmuch  as  the 
secontl  edition  of  his  great  work  on  the  functions  of  the  brain  was 
not  i)ublished  until  after  these  jiapers  had  appeared  in  the  Medical 
riironicle,  I  shall  content  myself  with  saying  that  it  contains  a  pro- 
foundly interesting  article  (p.  441  et  seq.)  on  the  subject  of  aphasia 
generally. — 122.  Broadbent  (W.  H.):  A  case  of  peculiar  affection  of 
speech,  with  commentary.  Brain,  vol.  i.,  Lond.,  1879,  j).  496. — 123.  See 
Mdiler  (Max):  Lectures  on  the  science  of  language,  2d  series,  lecture 
ii.,  p.  84  et  seq. ;  and  Kussmaul  (A.),  Art.  Disturbances  of  speech. 
Ziemssen's  Cycloptedia,  vol.  xiv.,  1878,  p.  791. — 124.  The  relation  sub- 
sisting between  the  Chinese  language  and  that  of  childhood  is  thus 
clearly  stated  by  Prof.  Max  Miiller:  "  If  we  watch,"  he  says,  "the  lan- 
guage of  a  child,  whi(;h  is  in  reality  Chinese  spoken  in  English,  we  see 
tliat  there  is  a  form  of  thought  and  of  language  perfectly  intelligible 
to  those  who  have  studied  it,  in  which,  nevertheless,  the  distinction  be 
tween  noun  and  verb — nay,  between  subject  and  predicate— is  not  yet 
realized.     If  a  child  says  up,  that  uj)  is,  to  his  mind,  noun,  verb,  ad- 
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jeetive,  all  iii  one.  It  means,  '  I  want  to  get  up  on  my  mother's  lap. "  If 
an  English  child  says  ta,  that  ta  is  both  a  noun,  thanks,  and  a  verb,  I 
thank  you.  Xay,  even  if  a  child  learns  to  speak  grammatically  it  does 
not  yet  think  grammatically ;  it  seems  in  speaking  to  wear  the  garments 
of  its  parents,  though  it  has  not  yet  grown  into  them.  A  child  says,  '  I 
am  hungry,'  without  an  idea  that  it  is  different  from  "  hungry,'  and  that 
both  are  united  to  an  auxiliary  verb,  wliich  auxiliary  verb  again  Avas  a 
comijound  of  a  root  as,  and  a  personal  termination  mi,  givuig  us  the 
Sanski-it  asmi,  I  am.  A  Chhiese  child  would  express  exactly  the  same 
idea  by  one  word,  shi,  to  eat,  or  food.  The  only  difference  would  be 
that  a  Chinese  child  speaks  the  language  of  a  child,  an  English  child 
the  language  of  a  man."  Loc.  cit.,  p.  86.— 125.  Broadbent  (W.  H.):  On 
a  particular  form  of  amnesia.  Loss  of  nouns.  Medico-Chirurgical 
Transactions,  2d  series,  vol.  xlix.,  1884,  p.  249.— 120.  Liehtheim  (L.): 
On  aphasia.  Translated  by  Dr.  A.  de  Watteville.  Brain,  vol.  vii., 
1884-85,  p.  445. — 127.  Such  patients  have  also  the  use  of  a  few  general  and 
abstract  nouns.  James  Lee  (Case  V.),  whose  sijeeeh  disorder  is  a  verv 
good  example  of  the  one  under  consideration,  made  frequent  use  of 
matter  and  gentlemen,  but  thuse  words  were  generally  used  when  he 
was  endeavoring  to  describe  liis  own  bodily  feelings  and  previous  ex- 
periences, and  seldom  m  reference  to  any  one  thmg  or  person  presented 
to  him.  The  words  were  never,  indeed,  used  singly,  but  always  as  part 
of  a  sentence.  It  seems  clear,  therefore,  that  the  jaatient  is  aided  in  his 
utterance  of  such  words  by  their  association  with  others,  and  it  is  prob- 
able that  it  is  this  association  which  revives  them  in  memorv,  and  not 
any  external  impression.  The  power  of  association  in  suggesting-  com- 
plex words  to  persons  suffering  from  sensory  aphasia  is  well  illustrated 
by  the  capacity  James  Lee  manifested  of  counting  from  one  up  to  a  hun- 
dred, although  unable  to  utter  one  word  of  the  series  unless  he  started 
with  the  first.  Dr.  Gairdner  believes  that  in  associations  of  this  kind 
the  words  are  set  free  "  very  much  as  one  wholly  unskilled  in  music 
might  let  loose  the  tunes  of  a  barrel-organ  without  any  direct  cogni- 
zance of  the  music  he  is  playing,  or  the  precise  combinations  of  move- 
ment he  is  calling  into  action."  But  whether  this  be  the  explanation 
or  not,  there  can  be  no  doubt  that  the  patient  is,  as  Dr.  Gairdner  says, 
capable  of  uttering  phrases  en  masse  which  he  is  incompetent  to  utter 
in  detail.  Loc.  cit.,  p.  19,  and  British  Medical  Journal,  vol.  vii.,  1885,  p. 
310. — 128.  Broadbent  (W.  H.) :  On  a  case  of  amnesia,  with  post-mortem 
examination.  Medico-Chirurgical  Transactions,  vol.  Ix.,  1878,  p.  147.—' 
129.  Huxley  (Thomas  Henry) :  An  introdtiction  to  the  classification  of 
animals.  Lond.,  1869,  p.  99.-130.  See  Bristowe  (John  Syer) :  The  phys- 
iological and  pathological  relations  of  the  voice  and  speech.  Lon- 
don, 1880,  p.  114  et  seq.— 131.  See  Kussmaul  (A.).  Ziemssen's  Cyclo- 
paedia, vol.  xiv.,  1878,  p.  770.-132.  See  Skwortzoff  (Nadan):  De  la  cecity 
et  de  la  surdite  des  mots  dans  Taphasie.  Paris,  1881,  Obs.  vii.,  p.  84. 
Also  Ferrier  (David):  The  functions  of  the  brain,  second  edition. 
1881,  p.  456.— 133.  Page  224.— 134.  Graves.  Dublin  Quarterly  Journal, 
vol.  xi.,  1851,  p.  1,  quoted  by  Kussmaul,  Ziemssen's  Cvclopaedia,  vol. 
xiv.,  1878,  p.  758. 
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